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We don't build our systems 
for people who are easily 
impressed by flashy marketing. 
We build them for the people 
who do their 
homework. Those 
who know the 
industry, read the reviews, and are willing to make 
decisions based on who makes and supports the 
best product at the right price. 



And that's probably why Micron has become the 3rd 
largest direct PC manufacturer in 
the world with over $2 billion in 
annual sales and nearly 4,000 
employees worldwide. 

So next time 
you're shopping 
around, compare 

Micron's price and performance to any in 
the industry. 




MICRON KNOWS WHAT 
YOU'RE LOOKING FOR. 

(AND IT'S NOT A CATCHY HEADLINE) 



No cute mascot. No artsy photography. 
No clever tag line. We simply use the finest 
components to build a better product and sell 
those systems directly to the customer 
for less money. 
Perhaps that's why 
PCWeek readers ranked 
Micron desktops #1 in 
customer satisfaction'" 
among all PC vendors. 




After all, once you buy your system and plug it 
in, all of the hype and all of the clever marketing 
gimmicks that may have swayed your decision no 
longer matter. What you need is a box that works 
and stays working, superior tech 
support, and a price 
below what you 
expect to pay. And 
that's exactly what 
we offer. 




MICRON 

ELECTRONICS 



TO ORDER CALL TOLL-FREE 

888-215-6399 



YOU'RE LOOKING FOR 
NEW LOW PRICES ON 
POWERFUL DESKTOPS. 

(Complete 300MHz Micron Systems Starting at Just $1,249) 



32X Variable CD-ROM drive 

Or upgrade to DVD-ROM drive* 



Lots of monitor options 
including the 17" Micron 
Monitor (15.9" display) 



"Micron's Millennia 400 DVD edition was the fastest of 
all with a mind-bending PC Worldbench score of 210. " 

- PC World Online. 'Best Buy.' May '98 



Awesome Sound! 

64 voice PCI Wavetable 
stereo sound speakers 
available with powered 
subwoofer 




Expandable Storage 

100MB Iomega Zip 
drive available 



Features new Intel* 
Pentium* II processor 
400MHz 



350MHz and 400MHz systems 
feature the new Intel BX chip 
set with fast 100MHz bus 




Micron is the best kept secret in the PC industry. PC World Magazine's recent (June '981 ranking of Micron's Millennia Desktops' as the «1 and #2 best 
home desktop systems money can buy only confirmed what industry experts and power users have known for years - that 
Micron desktops offer among the very best in price, performance and value. Micron'" desktops were also ranked #1 in cus- 
tomer satisfaction by the readers of the industry bible PCWeek'" as well as the readers of HomePC. Order today, direct from 
the factory, and take advantage of Micron's new, aggressive low pricing while custom configuring the PC of your dreams. 




Millennia C300 



> Intel Celeron " processor 3O0MH2 

• 32MB SDRAM 

• 4.3GB Ultra ATA hart) drive 

• 15" Micron 500Vx monitor (13.8* display) 

■ New MicroTower " Case 

• 82440EX chipset 

• 2MB Rash BIOS 

■ 3.5" floppy drive 

• 32X max speed CD-ROM drive 

• nVMia Riva 128, 4MB SGRAM 3D AGP graphics 

• KI 64 -voice WavrUble found 

> Advent AV009 stereo speakers 

• 3Com U.S. Robotics 56K WinModem * 1 

■ 104-key enhanced keyboard 

• Microsoft' IntelHMouse ' 
i Microsoft Windows 98 

> Microsoft Home Essentials with Microsoft Power Pak 
' 5-year/3-year Micron Power" limited warranty 



$ 1,249 



$44/mo 

Business Lease 



Millennia 350 


• Intel Pentium n processor 350MHz 




• 64MB 100MHz SDRAM 




• 8.4GB Ultra ATA hard drive 




• 17" Micron 700Vx monitor (15.9' display) 




• New MkroTower Case 




• 82440BX chip set 




• 512KB internal cache. 2MB Rash BIOS 




• 3.5" floppy drive 




• 32X max speed CD-ROM drive 




• nVidia Riva 128. 4MB SGRAM 3D AGP graphics 




• PO 64 vox t WMUMf tound 




• Advent AV009 stereo speakers 




• 3Com/U.S. Robotics 56K WinModem*' 




• 104-key enhanced keyboard 




• Microsoft IntelHMouse 




• Microsoft Windows 98 




• Microsoft Home Essentials with Microsoft Power Pak 


• S-year/3-year Micron Power limited warranty 






mo 




Lease 



Millennia 400 



• Intel Pentium II processor 400MHz 

• 64MB 100MHz SDRAM 

> 8.4G6 Uttra ATA hard drive 

• 17" Micron 700Vx monitor {15.9" display) 

• New MkroTower Case 

• 82440BX chip set 

• 512KB internal cache, 2MB flash BIOS 

• 3.5" floppy drive 

• 32X max speed CD-ROM drive 

• nVidia Riva 128. 4MB SGRAM 3D AGP graphics 

■ Pa 64 -voice Wavetable sound 

• Advent AV009 stereo speakers 

• 3Com U.S. Robotics 56K WinModem" 

■ 104-key enhanced keyboard 

• Microsoft IntettiMouse 

• Microsoft Windows 98 

« Microsoft Home Essentials with Microsoft Power Pak 
1 S-yeat 3-year Micron Power limited warranty 



$ 1,899 



$66/mo 

Business Lease 



order online at www.micronpc.com/pcmag or call toll-free 888-215-6399 
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Only one family of 
notebooks shares the same 
docking station, 
port replicator, 
AC adapter, 
memory modules, 
hard disk drive, 
24X CD-ROM drive, 
SuperDisk 120MB Drive, 
Zip 0 Drive, DVD-Rom drive, 
floppy drive, 
2nd hard drive, 
2nd battery, auto adapter, 



Panoramic 14.1" TFTi 
and Vi"-thick display 
for superior viewing. 




NEC Versa SX ^""^ 

The world's thinnest and 
lightest full-featured Pentium' II processor-based modular notebook 
(1.3" thin and as light as 4.8 lbs.). 

Announcing the first notebook family with completely interchangeable parts. 

Never before has a family of notebooks had this much in common. With everything from swappable 
battery packs to universal docking stations, the Versa" family offers a level of 
cross-compatibility you can't get anywhere else. This extraordinary family even 




shares industry-leading display technology that gives you 13.3" or 14.1" TFT displays, 

Docking Station Modular 

VersaBay III for 

*19<»8 NEC Computer Systems Division, Packard Bell NEC, Inc. NEC is a registered trademark and Versa Is a U.S. registered trademark of NEC Corporation. VersaBay and all Da y devices 
PortBar are trademarks of NEC Corporation. All are used under license. Prices and product specifications are subject to change without notice. The Intel Inside logo 
and Pentium art registered trademarks of Intel Corporation. All other trademarks and registered marks are property of their respective owners. Dept. No. PM864A 



and the same logo. 




PC Magazine Editors' Choice, 

August 1998 Blockbuster Issue. 



A powerful desktop replacement 

with mega-capacity hard drives, the fastest mobile 
Pentium II processors, and 3-D graphics chip set. 



l-in floppy or SuperDisk 
MB Drive for the storage 
■fcacity you require. 



which consume 20% less power, are 20% lighter, and are 33% thinner than previous LCDs. 

What's more, you get all this for a starting price of just $2499. So when you consider how 
many remarkable innovations Versa notebooks have in common, 
^^^^^ it's no wonder they also share the same logo — NEC. 

For more information, simply call us or visit our website today. 

Port Replicator AC Adapter 





1-888-863-2669 www.necnow.com/LXSX/ 



From the Editor-in-Chief 



Built for Speed 




Today's computers are fast enough. That's 
the message you hear from my colleagues in 
the press, proponents of stripped-down 
computers, and corporate IT departments. 
Their reasoning is simple: The most impor- 
tant uses of computers are office productivity applications 
and Internet access. Corel WordPerfect, Lotus SmartSuite, 



and Microsoft Office all run just fine on a Pentium/200. 
Internet speed is held back more by modems than by 
computers Therefore, we don't need to have comput- 
ers become any faster. It's a seductive argument, but I 
disagree with it. 

In reality, today's computers aren't nearly good 
enough for what we want to do with them. As we point- 
ed out in our July issue on service and reliability, read- 
ers reported that one of every three machines they had 
used during the past year had a service or support issue. 
In many cases, the problem isn't physical reliability but 
that it's just too hard to operate the products properly. 

We need computer and software vendors to focus on 
reliability and ease of use. But that doesn't obviate speed. 
Today's PCs are nowhere near fast enough for the kinds 
of applications that I expect to see in the next few years. 

What kinds of applications need more processing 
power? Games, for one. Game designers have already 
proved they can take advantage of every increase in 
processing speed, in 3-D rendering, and in improved 
audio. With more speed, you'll see better movement of 
characters and better modeling of 3-D worlds. You'll 
get more realistic sound and video, too, particularly 
when speed is coupled with DVD drives. 

Other kinds of entertainment are also crying out for 
more power. You'll see "multipath" movies, in which you 
can choose the ending. You'll see more interactive online 
environments, with people communicating with one an- 
other via virtual characters. The combination of DVD, 
the Web, and fast PCs will change the way we look at 
movies and TV. 

Each new version of an operating system or office 
suite seems to require a newer system to work optimal- 
ly. I know people who have spreadsheets that still take 



hours or days to recalculate, 
even on the fastest of today's 
PCs. Some people want to add 
even more complex calcula- 
tions, such as neural networks 
and genetic algorithms. 

Desktop videoconferencing 
is close to becoming a main- 
stream application. Biometric 
methods — such as fingerprint 
recognition, face recognition, 
and voice matching — may well 
replace traditional passwords. 
Automatic language translation is improving. 

The current crop of speech recognition products 
promise that you'll be able to dictate to your computer. 
Although they're not yet perfect, with additional pro- 
cessing power they'll be able to evaluate more alterna- 
tives quickly and integrate speech recognition with 
more sophisticated grammar and language engines. 
Add natural-language processing — another huge con- 
sumer of processing power — to speech recognition and 
you may get an entirely new user interface. 

Developers are also talking about systems that de- 
termine what you want to do on your PC by the move- 
ment of your head or body or by the tracking of your 
eyes. Virtual-reality and 3-D effects may well become 
part of the standard UI. And I'm looking forward to 
agents that search more intelligently through informa- 
tion on my local machine, my network, and the Web 
even when I'm not at my computer. 

You'll need even more power if you combine all 
these things into an application that uses them simulta- 
neously. Perhaps we'll have personalized characters 
that can interact with us in a much more realistic way 
and can do lots of work for us. 

It won't happen overnight, but this isn't science fic- 
tion. All the things I'm talking about are projects that 
some developers or research labs are working on today. 
We can complain about "bloatware." Or we can ask de- 
velopers to utilize processing speed in ways that can 
make us all more productive. 



Michael J. Miller 
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INTRODUCING A 
WHOLE NEW 

The Sun'" Ultra'" 5 and Ultra 10 workstations. They're an evolutionary leap over all lower forms of workstations. 
Because they're full-fledged Sun workstations (with up to a 300MHz processor, no less) 
that'll run all your favorite PC apps* while delivering the power, scalability, networkability, 
and robust UltraSPARC/Solaris'" performance you've come to expect from Sun. And all 



starting at $2,395." (Roughly 30% less than a comparably equipped Compaq system!) 
With these workstations, you can run heavy-duty applications one moment, then craft 

Sun Ultra 5 
«2,395 

presentations using Microsoft Office the next* What's more, the Ultra 10 with its Elite3D graphics blows away """" 
a similar SGI machine. And at less than a quarter of the cost." And since both Sun models are binary compatible, 
they'll run over 1 2,000 applications available for Sun. (And now every PC application beneath it.) All of which 
just may make them the missing links you've been looking for. For more information, call 800-SUN-FIND for a 
Sun reseller or representative near you. Or visit our Web site at sun.com/ult.THE NETWORK IS THE COMPUTER." 

SPECIES OF 

WORKSTATION. 

Prong Us*d x MSRP as d 5/98 Certain mod* not amiable lor Web purchase 'SoftWindows 95 njqutrfld "Moray not ncWed Compaq PW6000 w* PmtWfil 266UC processor. 64MB/4G8 system matmam "SAcon Graphts Octtrw MXE RtoorjO. 25CMHz. 128MB/4G8 syHem 
01996 Stff lActajystema. mc U rights ttsentO Sun, Sun Microsystems the Sun Logo. Ufta Sotans ant) The Network k The Computer are trademarks or registered tradem»ks ol Sun Microsystems Vk n [he United Stales and other countries Al SPARC trade rrjrVj ire used under "cense 
and are bademarw or reos»ed t a flen wks of SWflC tmnwto ^ . He it the UMed States and other countnes. Products bearing SMAC bademartu art baaed upon in mM On ttwlopjd by Sin Moosirsterns. he. Otier trade mow an The property o* Mr njapettbe owners 
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Fascinating as this industry is in most every as- be a few that are controllable. Influence, says 

pect, few things intrigue us more than watching PC Magazine editor Jake Kirchner, is as fleet- 

the continual ebb and flow as the fortunes of ing as fame.This year, in addition to our list, we 

computer companies shift ceaselessly in the spotlight four particularly intriguing first-time 

face of many uncontrollable factors — and may- members of the list and their CEOs 100 
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The Best CPU for You 

BY MICHAEL SLATER 

Though Intel still controls a majority share of the 
microprocessor market, its competitors — AMD, 
Cyrix, and newcomer IDT — are providing chips 
for an admirable number of today's midrange and 
low-end systems. To help you choose the right chip 
for your particular needs, we thoroughly test a 
wide range of CPUs and compare their strengths 
and weaknesses 133 

The Future of Summary of Features 144 

Microprocessors 136 Performance Tests 146 
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The 1998 PC Magazine 
Shareware Awards 



BY SHERYL CANTER 

Have we got some nifty programs for you ! 
For the fifth annual Ziff-Davis Share- 
ware Awards, editors from ZDNet sift- 
ed through some 14,000 entries. We 
identified 1 14 finalists in 23 categories 
sent for judging to three Ziff-Davis 
magazines Here PC Magazine presents 
the winners in its 12 categories 231 
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Professional Graphics 

BY SALLY WIENER GROTTA AND 
DANIEL GROTTA 

Few market areas have felt the heat of the Web as 
keenly as graphics software. Now called on to cre- 
ate projects for all kinds of media, these image- 
editing and illustration packages are more versa- 
tile and sophisticated. For professional designers 
and artists, it's all good news on the PC 150 



Image Editing 

Adobe Photoshop 5.0 156 

Corel Photo-Paint 8 166 

Painter 5 - 172 

Picture Publisher 8 178 

QFX6.25 180 

Wright Design 2.0 181 

Illustration 

Adobe Illustrator 8.0 Ibeta) 184 
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► Highground Storage 
Manager 2.0 

► E-commerce servers 
►Intel Express 8100 ISDN 

Router 
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The PC 98 and PC 99 system 
guidelines update MPC. 
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Windows 98's maintenance 
tools keep your system fit. 

Power 

Programming 251 

Change screen resolution 
from your VB program 
using a Windows API. 
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3-D graphics cards bring PC 
gaming to the next level. 
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Get more online at www.pcmag.com 

Feature Story Exclusive: Also currently online: 



Influential Companies 

How did we pick the Top 
1(K)'.' Download our data 
files to find out. 

Plus: 

► Don't miss PCTcch's cur- 
rent collection of our most 
popular free downloads. 
The list is updated monthly. 



Low-Cost PCs 

What do you get for $999? 
Our downloadable summary 
of features has the answers. 



Plus: 

►Test your PC for 
Y2K compli- 
ance at the 
Virtual Labs. 



Multimedia Extra: CD plus Web Site 

Top Software 

► 16 utilities 
ready to install 

► Searchable 
back-issue databaS? 

► Downloadable bench- 
mark tests 

Visit f.xlra (il www.pcmagcxtra.com. 
To order. CBU&0O&35-1195 in Ihr U.S. 
or 3034654X80 ehnvhere. 




Download this issue's free utility at www.pcmag.com/download 



DISPATCHES FROM THE WORLD OF COMPUTING 



Pipeline 




Web Repair Shop 

What's one o! the hottest, 
yet most under 
rated, Web 
applications with 
the highest 
payoff? Tech 
support. More 
and more com- 
panies are turn- 
ing to the Web to 
make their tech- 
support operation 
more efficient and to help 
customers escape the tyranny of 
the telephone — phone tag, busy 
signals, and elevator music. 

Drawing on "deep computing" 
concepts, which use complex 
statistical analysis to reveal inter- 
esting characteristics about data, 
IBM has created a vast digital 
warehouse of tech-support know- 
how called Knowledge Base. 
Initially conceived with the help 
of scientists at IBM's TJ. Watson 
Research Lab, Knowledge Base 
until recently has been available 
only to IBM technical-support 
staff. Now, IBM customers can 
access Knowledge Base over the 
Web to solve hardware problems 
for themselves. 

After taking on an online 
profile of your system during 
registration. Knowledge Base 



asks you ques- 
tions about the symptoms and is 
able to diagnose digital ailments 
and suggest remedies. Next year, 
IBM plans to automate the 
system further to dispatch soft- 
ware agents for repairs. 

Intel recently launched 
AnswerExpress, a Web-based 
service covering hundreds of 
applications that takes snapshots 
of your system's vitals to give live 
support technicians a running 
start. Once a technician receives 
an inquiry over the Web, you'll 
get a call back within 10 minutes. 

And newcomer Motive Com- 
munications remotely harvests 
system information, makes 
diagnoses, and repairs problems 
over the Web. Motive's mission? 
To cut $25 billion of waste out of 
tech-support services by 2005. 



The Sheepdog 
Interface 

According to Dr. Nathan 
Myhrvold, chief technology 
officer at Microsoft: "A lot of 
people have unrealistic goals for 
artificial intelligence. A comput- 
er doesn't have the qualities of a 
good secretary, who knows how 
to handle exceptions and has 
common sense and persever- 
ance. Those are the last things 
computers will have. 

"Here's an analogy. If you 
want to herd sheep, you should 
use a sheepdog. You shouldn't 
use a human trained in herding. 





The dog may not be smart, but it 
has a specialized skill and under- 
stands the problem. It has a voice 
interface (the bark), and sheep 
are afraid of it. We just need to 
get Windows and the browser to 
be as smart as the dog. They don't 
have to be as smart as a human." 



The XXX Files 



of respondents to a recent PC Magazine 
Online poll told us they thought that 
pornography should continue to be 
allowed on the Web without restric- 
tion. 26 percent said that online porn 
should be regulated, while 19 percent 
said that It should be banned outright. 



Eye-Catching Browsers 

As Netscape rolls out Communicator 4.5, a 
primary goal is to get Communicator's 
features to orbit around core features in 
Netscape's Netcenter 2.0 portal page. The 
focus on Netcenter integration illustrates 
the critical role browsers are playing in 
attracting valuable traffic to portal pages. 

At Netscape's recent Strategy Day in 
San Francisco, CEO Jim Barksdale said 
that Netscape was moving aggressively 
toward electronic commerce, with the 
Netcenter portal page leading the charge. 

Officials at Microsoft, though, have stressed 
that as Netscape directs Communicator's new 
features toward greater functionality, such as search- 
ing at its own portal page, it's important to look at whether the 
new features are being implemented in the most open fashion. "Is 
their primary focus getting hits to the Netcenter portal page or 
getting the right functionality for users?" asks Mike Nichols, prod- 
uct manager for the Internet Explorer browser. Nichols concedes 
that features such as easier URL integration are in the best interest 
of consumers. 

Microsoft's Internet Explorer browser also integrates with 
Microsoft's own Web pages in several ways. Netscape officials note 
that the Netcenter page integrates its functionality with several 
other search engines. 




www.pcmag.com 



Th* mn Most This issue's cover story focuses on the most 
MlSSeS load the data files we used to rank them. 



PC Tech's 
Top Ten Downloads 



We keep a running tally of our most popular down- 
S Get the free futilities everyone's talking about 
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A Fountain of Youth for Old PCs 



Got some old PCs running 
DOS or Windows 3. 1 ? If so. 
Sun Microsystems wants to 
turn them into Java-based 
network computers. The com- 
pany has delivered its $99 
JavaPC Engine 1.0 software, 
which is targeted at legacy 
hardware. The hope is to prolif- 
erate Java as a plat- 
form within enter- 
prises, though users 
of JavaPC Engine 
will still be able 
to run Windows 
and DOS. 

Some industry 
analysts have 
pronounced the 
network comput- 
er concept — strip- 
ped-down hardware 
platforms designed to run Java 
applications — dead. Even 
Oracle chief Larry Ellison has 
turned down the volume on his 
support for the devices 

But Sun executives still 
maintain that low-end hard- 
ware systems are prime plat- 



\ / / / / 




forms for Java. Many enterpris- 
es have chosen to eschew net- 
work computers, but there's no 
shortage of 486-, 386-, and 286- 
based computers in enterprises. 

Because of storage and 
memory constraints, many of 
these systems run older ver- 
sions of DOS and Windows. 

With Sun's new 
software, compa- 
nies can deploy 
applications 
compliant with 
the Java Devel- 
opment Kit 1.1 
in network envi- 
ronments without 
isturbing DOS 
and Windows 
applications. JavaPC 
Engine is based on a 
unique Java Virtual Machine 
and includes an application 
launcher, class libraries, and 
automated installation. 

Notably, though, the first 
version of JavaPC Engine 
doesn't include Internet-brows- 
ing capabilities of any kind. 



E-Mail That Chases You Down 

As you're racing through the airport to catch a connection.an impor- 
tant client is sending you an urgent e-mail and your boss has just 
fired off an e-mail with financial data that youH need to review on the 
flight.There's no time to find a 
phone line to download the 
messages It's either time for 
a vacation or time to set up a 
M@iIPush account. 

New E-mail Communica- 
tions Systems (www.mailpush 
.com), a startup based in 
Herzliya, Israel (and a Bell- 
South subsidiary) recently 
launched a $4.99-per-month 
service that grabs your e-mail 
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mr ^M~mP^deli V ers y oure-mailto 
your cell phone, fax, or pager. 

from your PC and reroutes messages to your pager, cell phone, or fax. 
A central "grabber" server located in Israel checks up to a million 
subscriber mailboxes every 5 to 7 minutes for new e-mail and notifies 
subscribers in several ways: You can have the entire message read to 
you over the phone via text-to-speech technology, have it faxed to you, 
or have the subject and sender information dispatched to your pager. 
M@iTPush currently offers coverage in Israel and the U.S.; Brazil, Chile, 
Columbia, Japan, Peru, Switzerland, and Venezuela are next in line. 

THIS ISSUE'S CONTRIBUTORS: Carol Levin, Melissa Perenson, 
Sebastian Rupley, Don Willmott. 




Peek at Your 
Own Peril 

Should law enforcement 
officials have access on de- 
mand to networked data every- 
where? That question has 
brought about an international 
stalemate on how to actualize a 
global data-encryption plan. 

High-tech companies in the 
U.S. want to implement global 
standards for encrypting (scram- 
bling) data so that they could 
export their products to other 
countries. But many countries 
object to proposed key-recovery 
plans, which provide law en- 
forcement officials up-front 
access to keys for unscrambling 
encrypted data. 

Now 13 U.S. companies are 
backing a proposal designed to 
make countries around the 
globe encryption-friendly by 
putting an intermediary in front 
of law enforcement officials 
Specifically, under the "private 
doorbell" proposal, law enforce- 
ment officials would need a 
court order to get encrypted 
data from a network manager. 

"Relief from export controls 
is an industry-wide matter," says 
Netscape CEO Jim Barksdale. 
"We believe the private-door- 
bell feature, if successful, will 
demonstrate that industry and 
government can work together." 



Top-Selling Retail 
Notebooks 

IBM ThinkPad 600 PP266 ($3,528) 
IBM ThinkPad 770 M233 ($3.2061 
IBM ThinkPad 380XC M233 ($2,136) 
IBM ThinkPad 380ED M166 (S1.754) 
Toshiba Tecra 550CDT ($3,604) 
IBM ThinkPad 600 PP233 ($3.21 9) 
Compaq Armada 1592DMT M166 ($2,474) 
Toshiba Satellite 325C0S M233 'S1.780) 
Toshiba Satellite 325CDS M266 ($2,128) 
IBM ThinkPad 380X0 M266 ($2-631 1 



Source: ZD Market Intelligence 
Data for July 1938 



REX: The Next 
Generation 

After making a 
splash last 
year with the 
ultracompact 
Franklin REX 
PC Companion 
organizer. Franklin 
Electronic Publishers is intro- 
ducing the Franklin REX Pro. 
Priced at $230, the REX Pro 
adds the one feature that the 
original lacked. A button added 
to the original four buttons con- 
trols the REX Pro's SuperKey 
Light Data Entry System, which 
lets you enter data by scrolling 
through the context-sensitive 
menus and alpha-numeric listings. 




Digital Financiers 

Of the 58 million people on the Web, 60 percent conduct some 
kind of financial activity on the Web. Respondents to a Cyber 
Dialogue survey primarily use America Online, Quicken, and 
Yahoo!, placing Web portal brand recognition above that of 
traditional financial institutions. 



Favored sites of respondents 
who use Web financial services 



11% 



3% 



3% 





NASDAQ Microsoft Fidelity Charles 
Investor/ Investments Schwab 
Money 
Insider 



Yahoo! Quicken AOL 
Finance/ com Personal 
My Yahoo! Finance 
Source Cyber Dialogue, 1938 



10 PC MAGAZINE SEPTEMBER 22. 1998 



Oracle8 shatters the 




transactions 
per minute barrier. 

Best Ever TPC-C Performance by a Database Vendor 
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4x yktfer than IBM, 6x faster than Microsoft. 

In the latest OLTP database performance test, Oracle* eclipsed 100,000 transactions per minute — shattering the existing world record and nearly 
doubling the performance of our closest competitor. Oracle8'" delivers superior performance so you can buy fewer servers, hire fewer DBAs and get 
the information you need — raster. Call 1-8O0-633-O521, ext. 15560, or visit www.araclt.conu 'info/8 today. 

Enabling the Information Age' 



Add a new dimension to your 

child's education 



!? HISTORY OF POWERED FLIGHT PRESENTATION .J PG 



File Edit View Image Colors Masks Selections Capture Window Help 




The third. 



The AMD-K6-2 Processor 
with 3DNow! Technology 




Brothers F| yer 




/ 

\rf 1998 Advanced Micro Offices. Inc. AMD. the AMD logo. K6. 3DNowl, 
onb combinations thereof ate trademarks ol Advanced Micro Devices, Inc. 
Pentium is a registered trademark ol the Intel Corporation Windows is 
a registered trademark ol Microsoft Corporation All other pioducts 
are trademarks of their respective companies 'Comparison based on 
3D winbench™ 98 benchmark scores using pre-ieleased soltware (5/98) 



Presenting the 
next dimension in 
PC technology. 



Pictures leap off the screen. Historical moments come 
alive. Term papers talk. Never before has learning been 
so inspiring. It all begins with the AMD-K6®-2 Processor 
with 3DNow!. ,M You get sharp 3D imaging, smooth 
video playback and incredibly fast multimedia. Even 
sound is more lifelike. With 3DNow! technology, 
you'll see new 3D applications the way they were 
meant to be seen. Plus, you'll get great Internet 
performance. And of course, your current Windows® 
applications run at lightning speed. The fact is. the 
AMD-K6-2 Processor with 3DNow! outperforms 
Pentium® II* More importantly, it has the power to 
inspire your child to study. And actually enjoy it. 
Get more information. Visit us at www.amd.com/flight. 



AMDZ1 



www.amd.com 

Choose 079 at www.pcmag.com/lnfollnk 
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THE INDEPENDENT GUIDE 

PC Magazine is the Independent Guide to Personal Computing. Our mis- 
sion is to test and review products and report fairly and objectively on the 
results. Our editors do not invest in firms whose products we review, nor 
do we accept travel tickets or other gifts of value from such firms. Except 
where noted, PC Magazine reviews are of currently available products. 
We review products without regard to advertising or business relation- 
ships with any vendor. Softbank, the majority holder of ZD Inc., has made 
a number of strategic investments in high-technology companies. A list of 
those companies is available online at www.pcmag.com/faq, and we will 
alert our readers to such investments whenever pertinent 

HOW TO CONTACT THE EDITORS 

We welcome comments from readers. Send them to Internet address 
pcmag&zd.comor to PC Magazine, One Park Ave., New York. NY 10016- 
5802. Please include a daytime telephone number. PC Magazine's gen- 
eral number is 212-503-5255. The West Coast Operations number is 650 
513-8000. We cannot look up stories from past issues, recommend prod- 
ucts, or diagnose problems with your PC by phone. For an index of pest 
issues and a list of upcoming stories, browse www.pcmag.com. 

If you are dissatisfied with a product advertised in PC Magazine and 
cannot resolve the problem with the vendor, write Ido not call) Ellen 
Askin, Advertising Department at the above address. Please include 
copies of your correspondence with the vendor. 

SUBSCRIPTION SERVICES 

Internet: http j/subscribe.pcmag.com/service. 
U S. and Canada: telephone. 303-665-8930: fax. 303-604-7455. 
Elsewhere: telephone, 303-604-7445; fax, 303-604-0540. 
Mail: PC Magazine, P.O. Box 54033, Boulder, CO 80322-4093 
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Mailing lists. We sometimes make lists of our customers available to 
mailers of goods and services that may interest you. If you do not wish to 
receive their mailings, please write to us. Include your mailing label with 
any correspondence; it contains information about your subscription that 
will facilitate processing. Please allow 6 to 8 weeks for your first issue to 
arrive or for any chenges in your subscription to take place. 
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Additional information on advertised products can be requested online at 

www.pcmag.com/infolink. 

PC MAGAZINE EXTRA 

PC Magazine Extra, the interactive CO-ROM companion to PC 
Magazine, is available quarterly. To order (S49.95 per year in the US, 
S72 in Cenada, S99 elsewhere), please call 303-665-8930 in the U.S. or 
303-604-7445 elsewhere. Or write to PC Magazine Extra, P.O. Box 59494, 
Boulder. CO 80322-9494 

jr-f^l PC MAGAZINE ONLINE 

| h LJ PC Magazine is on the World Wide Web {www.pcmag.com] 
I m 'land The Microsoft Network (Go To pcmagazine). We operate 
jpZMIlPC MagNet an on-line service of ZD Net. hosted by 
iLllUj CompuServe. (For details, see the Utilities column.) PC 
Magazine subscribers receive free access to our online archives 
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WHEN SOMEONE YELLS OUT 

IBM M JkHBa«H 




DO YOU TURN AROUND? 

(Complete 300MHz Micron Systems Starting at Just $1,249) 



If so, you should be buying your systems from Micron. 
We're so popular among the technology savvy set that the 
readers of PCWeek just voted Micron's desktops #1 in overall 
customer satisfaction.* True power users prefer Micron 
because they recognize Micron's engineering driven, 
award-winning product focus is unmatched in the PC 
industry. They also know that Micron systems are among 
the most dependable, use the finest quality components 
and are backed up by our responsive and knowledgeable 
tech support and sales force - all at prices you 

wouldn't expect to 
find from a top-tier 
S2 billion direct 
systems manufacturer. 




"Micron's Millennia 400 
DVD edition was the 
fastest of all with a mind- 
bending PC WorldBench 
score ol 210." 

■ PC Www Online. 'Bcs Buy.' May 96 



CHECK OUT MICRON'S NEW LOW PRICING 
ON AWARD-WINNING DESKTOP SYSTEMS! 



Millennia C300 



■ Intel Celeron" processor 300MHz 
' 32MB SDRAM 

' 4.3GB Ultra ATA hard drive 
• 15" Micron 500Vx monitor (13.8" display) 
1 New MicroTower'" Case 
' 82440EX chip set 
' 2MB Flash BIOS 
1 3.5" floppy drive 
' 32X max speed CD-ROM drive 
' nVidia Riva 128, 4MB SGRAM 3D AGP 
graphics 

' PCI 64-voice Wavetable sound 

■ Advent AV009 stereo speakers 

' 3Com/U.S. Robotics 56K WinModem*' 
' 104-key enhanced keyboard 
1 Microsoft IntelliMouse' 

■ Microsoft Windows' 98 

' Microsoft Home Essentials with 

Microsoft Power Pak 
1 5-year/3-year Micron Power 1 " limited 

warranty 



Millennia 400 



• Intel Pentium n processor 400MH2 
' 64MB 100MHz SDRAM 

' 8.4GB Ultra ATA hard drive 

1 17" Micron 700Vx (15.9" display) monitor 

■ New MicroTower Case 
' 82440BX chip set 

' 512KB internal cache, 2MB Flash BIOS 

■ 3.5" floppy drive 

' 32X E1DE variable speed CD-ROM drive 
' nVidia Riva 128, 4MB SGRAM 3D AGP 
graphics 

' 64-voice Wavetable 3D stereo sound 

■ Advent AV009 stereo speakers 

' JCom/U.S. Robotics 56K WinModem" 
' 104-key enhanced keyboard 

• Microsoft IntelliMouse 

• Microsoft Windows 98 

' Microsoft Home Essentials with 
Microsoft Power Pak 

■ 5-year/3-year Micron Power limited 
warranty 



$ 1,249 


Bus. Lease 
544/ mo. 


$ 1,899 


Bus. Lease 
S66/mo. 


UPGRADE TO: 

• 6.4GB Ultra ATA hard drive 

• 17" Micron 700vx (15.9" display) monitor 


UPGRADE TO: 

• Iomega 100M8 Zip drive 

• OVB-WM drive" 'and PCI decoder card 


$ 1,458 


Bus. Lease 
$52 mo. 


s 2,1 49 


Bus. Lease 
S75/mo. 



Now MiCfon MicroTower F-oalurod 




"A remarkable blend of power and style. ..Support policies are 
first-rate, with a three-year parts and one-year labor warranty 
and 24-hour toll-free phone support seven days a week." 

■ PC World. 'Best Buy.' August '98 




Millennia 3S0/<JX> Millennia Xni Millennia X.i. 
).■ '98 Svr 97 On '97 



MICRON 

KLKCTROMICS 



Choose 164 at vvvvw.pcmag.com/infolink 



order online at www.iTiicronpc.coni/pcmag or call toll-free 888-224-4157 
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StJ^tymcrney^uckpofa^ W &*es are cor-nro<ied by Macron Eiecirorv« cuneni terms ana conorxxn <>t sj* Monlniy payment amounts lo» ttut*»nrm laaarrrg are based 

on 36- month tease and rwortmy payment amounts tor consumer leasing era baaed on 30-montJi tease Tne ir-urt Inside Logo and Pentium are registered trsdarntrka and MUX « a tr a darnsew Of Mai Corporation Moowrt WmcJcxvi VVnckm NT and tna Wrttm logo are iiaweared trademark* ol Microsoft Cc- 
po/aOon Product names of Mtcran products are trademarks or rec*Uarad Wdemarta ol Mcron Bed rones Inc Other product names used *> Tus pubhcallon are tor OerwtcaDon purposes only and may Da Iraoemanis of the* respective cwhpan-e* 'Tied with Dell Computers an overall customer sabujclron wiirt 
past 5.* rncrth desktop purtftases Source: ZiflOavrs BrandTrafe study. PCWeek Desktop PCs penal Wave S ''Murnurn transirtsston speed of up » 56KDps amen oo»-«o,tong data and 33 6Kbps «nen upvaaorq Moweve» actual pertormanee <s dependeni upon rtumerous factors and observed n-ansler >aies 
may be less than the maxenurn potwihats ""The CO-ROM or-ve ** be removed upon the purchase ol the DVD-ROM dnv* tvgrade 
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YOU UNPACK YOUR LAPTOP ON THE AIRPLANE? 



i 







INTRODUCING THE IBM THINKPAD 600 


From the innovative covers that protect its docking port to the way the keys feel when you press them. From the 
way it's designed to integrate the latest technologies to the way it makes people look twice. There's something 
special about a ThinkPad* notebook. And the new ThinkPad 600 is no different. It's thin, light, powerful. It's got 
a big, bright, high-resolution screen. And it can accommodate a CD-ROM. All combining to make it more than 
just a tool you need, but a tool you want. See it at www.ibm.com/thinkpad600 or call 1 800 426 7255, ext. 4768. 


Up to 266 MHz' Pentium* II processor / Up to 4GB' Hard Drive / Up to 13.3" display / About 5 lbs' / 1.4" thin* / From $2,799' 


(©business tools 
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FOR 10 YEARS, WE'VE BEEN 
SELLING THE WORLD'S GREATEST MONITORS. 



After a decade of success selling some of the best monitors in the business, we want to show our appreciation 
by giving a few away. The LT500C Pure Digital LCD™ delivers a space-saving design with a crisp, clear picture. 
And now you have a chance to win one of 10 - and a copy of Microsoft Windows' 98 - that we're giving away 
during our 1 0th Anniversary Sweepstakes Celebration. 

With a viewing area comparable to a 1 7" CRT monitor, the LT500C 
occupies less than half the space. With its pivoting ability, you can 
see an entire Excel* spreadsheet in landscape mode or view a full-page 
w ebsite in portrait mode. Plus, when you upgrade to Windows 98 
and install the included MAG digital video card, the LT500C will fit right next to your existing monitor. So you 
can surf and work on two monitors at the same time! 

Whether you buy one or win one, you can't lose with the LT500C Pure Digital LCD from MAG InnoVision. But 
since winning is better, drop by www.maginnovision.com or send us a card to enter our 10th Anniversary 
Sw eepstakes today. 




Copyrighted material 
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www. maginno vision, com 



NOW WE'RE 
GIVING THEM AWAY. 




I N N a V 1 5 1 □ N <^BflF> 

THINGS HAVE NEVER BEEN BETTER:' 1 

MAG InnoVision, 20 Goodyear, Irvine, CA 92618-1813 
Call: 949-855-4930 or 800-827-3998 Fax: 949-855-4535 Website: www.maginnovision.com 



MAG InnoVision 10th Anniversary Sweepstakes Rules 

The MAC InnoVWon 10th tanfvenan Sweepstakes begins August 1 5. 1998 and ends De ce mb e r ». I99& ELIGIBILITY: \<> pur< base necessary. Ml legal resident!, ot ihe United State* who .ir • IB years ol age 



(ir older HOW TO ENTER: I. ( )nline fntiv : Beginning l»;(H) .i.ni. AukiM 1 V I'I'IH, and ending 1 1: V) p.m. I'ST December f(. I '»'»«. eligible consumers mav enter l>y completing M otlu 
www.ui.iginnovtsion.com. J. Alternative Mail-in Fnlrv: legiblv HAND PRINT on a US piece ol |W|H'r your tomplele n.inie. .lddress iniludinH /ip unlet and home telephone number and 
ADDRESSED -10 envelope with lirsi » las- nnttagT Oflfced (hereto, to: The MM i InnoVision 10th Nnniversarv Sweepstakes Entry, P.O. llo\ l*)J7'l, Irvine, CA l )2U2 t ^JT'l. Only one entry per en* elope. 1 unit one 
enlrv per person. Mail in entries must he ret eived hv S|>onsor h\ December H, 1998. RANDOM DRAWING: Sweepstakes winners will he selec ted in ,i random drawing on or alx>ul Decemb* r 1 4. 1*148. trom 
among all valid entries timelv rei eived PRIZES: len 1 101 Grand Prizes o4 i MAC InnoVision Pure Digital I CI) IT llat M reen monitor and Mi< rosott Windows l »H i APV Sl.joo GENERAL All | *feral. slate and 
Iik al lakes are the sole ies|Kinsil>ilit\ ol the winner B\ pan» ipating in this sweepstakes, entrants agree lo the Official Rules. For a copy ol the Ottiiial Rules send a separate stamped sell iddressed t» 10) 
envelope to: The MAC InnoVision 10th ^nniversarv Sweepstakes Rules. P.O. Ho\ l«»J7M, |r\ine. CA H2U2 \- l )27 l ), or visit our website. Void where prohibited by law. All federal, state and otal laws apply. 
SweepStakeS S(>onsor; MAC let hnologv I SA I m .. Irvine CA 92618 



M VX ■ InnoVision and the MAC < InnoVisiiMi logo are iegisirn*d tiademaiks ot MAC, Tet hnologv Co.. Ltd. Pure Digital LCD is a trademark ol MAC. Teihnt>log> USA Int. 
Em el and VAiitdovvs .ire registered trademarks ol Mu rosoit Corp. IM'lii MM', InnoVision. All rights reserved. 
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Choose 039 at www.pcmag.com/infolink 




But you gotta hurry. These deals will go fast. 



For a limited time, SyQuest* is offering amazing rebates on remov- 
able storage. Now you can get all the room you need for a lot less 
than you ever thought possible. A 1.0 GB SparQ" drive with a 
3-Pack of removable cartridges is now just 
J 268 with mail-in rebate. That's 4 GBs of 
removable storage for less than you'd pay 
for a Jaz* drive alone! And our multiplatform - compatible Syjet " 
offers 1.5 GBs of removable storage for just 
*249 with rebate. Or get the Syjet 3-Pack 
alone for only $169 with 
rebate. Add a removable 
cartridge 3-Pack with 
a Syjet drive for real savings 
— just J 398 with rebate. So if you want more space for a 
lot less cash, get down to your nearest SyQuest retailer 
now. Because this offer only lasts a limited time. After that, 
your gig deal will be gone. For more details visit 
www.syquest.com/rebate. 

All prices and rebate amounts in U.S. dollars. 




Save 

*50 



SY UEST 



© 1998 SyQuest Technology. Inc. The SyQuest toga SparQ and Syjet are trademarks and SyQuest is a registered trademark of SyQuest Technology. Inc. Jaz is a registered trademark of Iomega Corporation. Price 
companson based on MSRP of Jaz. Syjet and SparQ from published distnbutor pnce ads. June 1 998. 
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Letters 



PC PERFECTIONISTS 

Your July 1 998 cover story is misleading: "The 
Perfect PC" is totally unattainable as long as 
humans are manufacturing the equipment. 
The perfect PC would not lock up, would in- 
stall software perfectly the first time, and 
would recognize new hardware right away. It 
would not need to be updated; the speed 
would be instantaneous, and the monitor 
would not harm us. The perfect PC would not 
cost a penny and would never wear out, break, 
or crash. Until hardware makers and software 
developers coordinate their efforts to resolve 
conflicts that irritate users, I think we are a 
long way off from the "Perfect PC." 

Jeff Peterson 
via the Internet 

I'm a 17-year-old who reads PC Magazine 
whenever my dad brings an issue home. In 
your July issue you describe a dream PC, 
but you don't mention accessories, most no- 
tably gaming devices. A system with the 
power of your "centerfold" PC should at 
least have a force-feedback joystick, a game 
pad or two, probably a throttle stick for 
good measure, and maybe even a steering 
wheel. With that power, a gamer could run 
virtually anything at any setting. Speaking 
as a gamer running some of the greatest 
games ever on a system that belongs a few 
years in the past, I suggest you cover all the 
bases on your dream PCs. 

Charles Enderlin, Jr. 
Little Rock, Arkansas 

You really had me hooked. I purchased this 
issue hoping you would say which computer 
was the best and tell me what to buy. Instead, 
all I got was the same old stuff. You really 
missed your chance to provide your expert 
opinion to the consumer. You could have dis- 
cussed the merits of each PC: Selecting func- 
tionality is the easy part, but deciding which 
PC to buy is the real trick. Consumers want 
you to rate PCs for performance, reliability, 
ease of upgrading, support, and cost. Instead, 
you told us what we already know. The story 
sure didn't live up to its title.There is not even 
a clue as to which is the best PC. 

Fred Elkins 
Liverpool, New York 

The intent of the Perfect PC issue was to pro- 
vide a reference guide to the features and com- 
ponents you should look for when purchasing 
a PC, a notebook, a peripheral, or network 
hardware. If you 're looking for reviews based 
on testing in PC Labs, check out just about any 
of our other issues, in which we test and review 
hundreds of products and make product rec- 
ommendations. — Ed. 




Perhaps "State-of-the-Art 
PCs "would be a more 
appropriate title. 

RAPID OBSOLESCENCE 

Today's latest and greatest equipment is fre- 
quently superceded by better and less expen- 
sive equipment after only a few months. With- 
in a year, the best becomes average, and after 
about three years it becomes obsolete. In view 
of such rapidly evolving technology, the con- 
cept of a "Perfect PC" is strange, especially 
considering the sophistication and wisdom of 
your senior editorial staff. The concept ap- 
pears to be a marketing ploy designed to fool 
newer readers into believing that now is the 
time or soon will be the time to purchase the 
perfect PC. I think it's time to deal with the 
issue more honestly and put the interests of 
the readers ahead of the vendors. Perhaps 
"State-of-the-Art PCs" would be a more ap- 
propriate title than "Perfect PCs." 

Arthur Cohen 
Rockville, Maryland 

RATING THE RATINGS 

I'd like to comment on WinBook's scores in 
your Service and Reliability Survey ("Desk- 
tops and Notebooks." July 1998). These are 
areas we have also been very concerned with, 
and we have made numerous changes to im- 
prove reliability for our customers. A year ago, 
WinBook was selling products from four dif- 
ferent manufacturing partners. Not only did 
reliability vary among partners, but trying to 
work with four partners made it more difficult 
for us to control reliability, since our focus was 
divided among the four companies. Last Sep- 
tember, we standardized on one manufactur- 
ing partner with superior reliability — Twin- 
head — for all WinBook production. The 
WinBook XL and XLi models produced 



today offer our customers the best reliability in 
our history, with the fewest warranty claims 
and customer-service calls per unit. Combined 
customer-service and technical-support calls 
per unit, to date in 1998, are down 20 percent 
from last year. It is regrettable that PC Maga- 
zine readers, based on data collected primarily 
on discontinued products from manufacturers 
we no longer use, will erroneously conclude 
that the WinBook XL and XLi are among the 
most unreliable notebooks on the market. In 
fact, our own data shows that they are the most 
reliable products we have ever offered. In ad- 
dition to improving reliability, within the past 
year WinBook has cut the average customer- 
service hold time by 60 percent. 

Ed Lukens 
Marketing Manager, WinBook 

I've looked over your report every year, and 
it provides some useful information.This year 
I read it with closer attention to the method- 
ology, and I have some concerns. Though you 
report the number of responses, why isn't this 
value a data point? This speaks to the issue of 
what your subscribers buy, possibly more im- 
portant than any of the ratings. Also, if you 
know the base rate of national sales for each 
of the systems, you can compare it with your 
subscribers' buying habits, which I would as- 
sume reflect the actions of a more knowl- 
edgeable group. Second, your repair figures 
and ratings are confounded by the fact that 
you do not assess the age of the systems. 
Company A's repair frequency may be high- 
er than B's because people like A's systems so 
much that they keep them around longer. 
This information should at least be reported; 
using system age as a statistical covariant 
would be a sound option. Finally, you should 
differentiate between major and minor re- 
pairs. It's one thing if your floppy disk drive 
dies; it's quite another if you have mother- 
board problems. 

Thomas J. Payne 
via the Internet 

PROCESSOR ALTERNATIVES 

Disappointingly, neither "Processors" ("The 
Perfect PC," July) nor "The State of Proces- 
sors" (PC Tech/Tutor, July) makes any men- 
tion of IDT's C6 processor. The C6 has a sim- 
plified architecture; this results in a smaller die 
size, which is cheaper to manufacture, uses less 
power, runs cooler, and should be more reli- 
able than the AMD, Cyrix, and Intel proces- 
sors that are included in the articles. Yet men- 
tion was made of the PowerPC, which has 
been on the market for years and is rapidly 
going nowhere. 

John Tate 
via the Internet 
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SAMPLE WORKSTATIONS - ALL SYSTEMS CUSTOM BUILT 



CAD STATION 

• Q:(l ) Inre) SiM 2 XEON Processor 

• 512Kb Cnthe. Upgr. To 2 CPUs 

• 64MbSDRAM Expandable to 2Gb 

• 5te(6)PQ,(l]ISUI]AGP 
Integrated: 

• Sound & Elhernel 10/100 by Intd 

• Motfdx G200 8Mb AGP 

• Q(]) 9Gb 10.000 LVD 10.000RPM (5.0ms) 
tamable HO 

• Sorry 32xCD-R(i;Ki^d,r% Mouse 

• AdoptK 7940 UW SCSI LVD Lontroler 

• lew Cose 300 Watts 



Accd Grophks GMX 2000 96Gb Sotution 6350 



POWER STATION 

• 1 Intel Pentum II 4O0Mhi Processor 

• 51 2Kb Cache. Upgr. To 2 CPUs 

• 64Mb SDRAM 

• Slots: (4) PO. (3) ISA, (l)AGP BX Chpset 
9Gb 7200 RPM IDE Drive ST39140A 
Sony 32x CD-ROM 

• *9 Revolution 4 16MbVideo 

• Keyboard, Floppy Moose 

• Mid-Tow Chassis 



• 1 Intel Pentium II 350Mhz Processor 

• 512Kb Cache 

• 64Mb SDRAM 

• Slots: [3) PO. (2) ISA, (1 ) AGP r BX Chipset 
6Gb 7200 RPM IDE Drive ST36S30A 
REAL 3D Starfighter SHb AGP 2X Video 

• Integrated 1 6 bit Sound & Speakers 

• DVD Encore-Oxr2 

• Keyboard, floppy, Moose 

• Mid-Tow Chassis 



I Irrtd Pentium II 266Mhz Processor 
512Kb Cache 
32Mb SDRAM 

Slots: 13) PO, (21 ISA, (1) AGP, BX Chipset 

2Gb IDE Ultra 33 Drive 

REAL 3D Starfighter 8Mb AGP 2X Video 

Integrated 16 bit Sound & Speakers 

32x CD-ROM 

Keyboard, Floppy Mouse 



IttDDHHH 
ST391021W (5.0ms) Solution <2f30 



$1529 



$851 




SAMPLE SERVERS - ALL SYSTEMS CUSTOM BUILT 



NEW! 



NEW! 
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• 0 ( 1 ) Intei Siot 2 Xeon 400Mhz Prtxessor 

• S 1 2KB Coche, Upgrode to 2 CPUs 

• 128Mb SDRAM KC bp to 2Gk 

• Slots: (6) PQ, (1) ISA 

• Integrated Ethernet 10/100 

• lb AGP Video 

• 1 fWral IVn BnW4 1 fnntrXr 

J UIUIHK1 LIU HUM J ujllllullei 

• 0 (3) 9Gb LVD 1 0.0O0RPM (5.0ms) Remov HD 

• Sory 32X CD-ROM. Keyboard. Happy Mouse 

• 12 Boy few 400 Walt Redundant Powr Supply 

7893 

Rodcrnount Solution Available 


• 0:11111*1 Slot 2 Xeon 400Mhz Processor 

• 51 2K Coche Upgrodeable to 4 CPUs 

• 128Mb ECC Expondabie 1o 4Gb 

• fe(7)KL{l)EI 

• Integrated Video. Dual LVD SCSI Controfcr 

• Server Management System On Board 

• 1 iU RBOOy 

t • Q:(l)18GbLVD10,0O0RPM(5.Oms) 
Removable HD 

• 6 Bay 400 Watt RedunrJont Power Suppiy 

7398 

v Radanount Sotunon Avaikible 


SAMPLE RAID 5 SUBSYSTEMS 



• 2-CharmeI RAID UW Controller 

• 8 hot-swappabie Orive Says 

• 2 300 Watt M Red. Power Supples 
•32MBCor.be 

• Internal temperature status 

• Power supply status 

• Cooing Ion status 

• Visual and audible otarm 

27GB Solution 

• Q: (3) 9GB 7200RPM LfW HD: S6466 
27GB Solution 

• (K3) 9GB HOOORPM (Sure) IVD HO: S7098 
S4GB Solution 

•1 (3) IBG8 10,0001PM OWHD: S875) 



• 1 Intel Pentium II 400Mhz Processor 

• 512KbCfxhe. UpgrTo2CPU's 

• 64Mb SDRAM 

• Siots: (4) PO. (2) ISA BX Chipset 

• Integrated Adaptec UW SCSI 

• Integrated Intel 10/100 Ethernet 

• Integrated 2Mb Video 

• Intel Servo Mat Hardwire 

• 9Gb 1V0 1 0,000 RPM ST391 02UV (5.0ms) 

• Sony 32x CD-ROM. Keyboard, Ebpay, Mouse 
•lower Chassis 300 Wort Power 



NEW! 



• Aclne/Artrve Controllers • I 

• Q: (2) 4 Channel RAID 5 UW Controlers ■ 5 

• 8 - 230 Watt Hoi Redund Power Supplies 

• 1 28MB of Cache 

• Internal temperature status 

• Power supply status 

• (ootng fan status 

• Visud and audibie alarm 
72GB Solution 

•Q:|8) 9.1GB 7200RPM UW HD: 519,256 
72GB Solution 

• Q. (8) 9G8 10.000RPM (50ms) LVD HO 520,981 
144GB Solution 

• Q: (8) 1 8GB 1 0.OOORPM UW HO: $25,498 



• llnlel Pentium II 400 Mk Processor 

• 51 2KB Coche. Upgrodeable to 2 CPUs 

• 64MB SORAM Memory Expondabie to 2 GB 

• Slots: 16) PO, (1) ISA, (1) AGP 

• Integrated Dud LVD Controlers 

• Srae Chanel LVD Roid Controller 

• Q (3) 18 GB 10 000 RPM LVD (5 0ms) 
tambleHD 

• System Manogernerrl on Board 

• 4 MB AGP Video 

• Sony 32i CD-ROM • Keyboard, Floppy Mouse 

• 1 3 Bay Tovwr Chassrs 400 Watt Redundant 
Pont Supplies 

$8189 
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Letters 



Thank you for your coverage of Motorola and 
PowerPC processors in your PC Tech/Tutor 
section. It's good to see that PC Magazine is 
interested in computer solutions offered by 
companies other than Intel. 

Brian Conley 
via the Internet 

Your PC Tech article seems focused on the 
theory that faster equals better, which is not 
necessarily true. I'm sure other articles will 
cover this, but I thought I'd point out the im- 
portant issue of ease of use. Without a doubt, 
the Macintosh offers the easiest-to-use desk- 
top OS. This means Mac users are typically 
more productive than Wintel users, leading 
to a better ROI (return on investment) and 
lower TCO (total cost of ownership) in com- 
puting hardware and peripherals. And when 
you consider Microsoft's impending down- 
fall in the light of DOJ proceedings coupled 
with Intel's lagging position in the CISC- 
versus-RISC race, the Mac platform seems 
more attractive. 

Jonathan Mao 
New South Wales, Australia 

STAND BY YOUR REVIEW 

The review of the ELS A GLoria-XL in "High- 
End Graphics Cards" (June 30) misrepresent- 
ed the product and the solutions it offers. The 
review failed to mention several application- 
specific drivers and viewers ELS A offers for 
market-leading applications such as Auto- 
CAD and 3D Studio MAX, as well as the 
card's stereo output and multiscreen capabili- 
ty. The primary performance tests used for 
MCAD testing were Indy3D and Pro/Engi- 
neer. A more balanced review would have also 
tested AutoCAD performance. 

Thomas Neubert 
VP Sales & Marketing, ELS A Inc. 

How to Contact Us 

We welcome your comments and suggestions. 
When sending e-mail to Letters, please state 
in the subject line of your message which 
article or column prompted your response. 

E-MAIL pcmag@zd.com 

FAX 212-503-5799 

MAIL Letters, PC Magazine 

One Park Avenue 

New York, NY 10016-5802 

All letters become the property of PC 
Magazine and are subject to editing. We regret 
that we cannot answer letters 
Individually. To send submis- 
sions for PC Solutions, please 
see the sidebar "How to Con- 
tact Us" on the last page of 
that column. 



Corrections and Amplifications 

In the August Trends/Software story "The Best of Both Worlds," V Communications' phone number should be 
800-648-8266. 

In the May 26 article "Personal ISDN Routers," we incorrectly said that the ZyXEL Prestige 100 and Pres- 
tige 128 do not contain DHCP or DNS capabilities. These capabilities are available via the command line In- 
terface: They just dldnt work through the beta version of their Java applet-based Web Configurator. In the 
same story, the Summary of Features table reported that the Shiva AccessPort 2.0 had AO/ D I ( X.25) support 
when in fact it does not 

In the Editors' Choice sidebar of our August story " Portable Projectors," the 9.9-pound Davis DL450 should 
have been listed with the portable-class machines as an honorable mefrtion,notwlm the ccflference-rwn units. 




We stand by the evaluation. PC Labs found 
the GLoria XL difficult to install, and it had 
mostly mediocre performance results. The re- 
view mentioned ELSA's application-specific 
drivers. OpenGL performance was the focus 
of this roundup. PC Labs did not test Auto- 
CAD because it is not an OpenGL applica- 
tion. Given its market share, we will consider 
testing high-end graphics cards under Auto- 
CAD in our next roundup. — Ed. 

HARDWARE GLUTTONY? 

In response to Jim Seymour's column "Win 
98's Big Display Secret" (July), I don't see 
much more speed or stability. To me, Windows 
98's interface looks like a browser integrated 
with Windows 95 and USB support. Seymour 
also said, "We think innovation is good; they 
think it's dangerous — and a rich opportunity 
for publicity." Quite frankly, this is not innova- 
tion. Also, Microsoft needs no publicity. And if 
innovation causes publicity, Windows 98 will 
not be getting Microsoft any publicity. 

Douglas T. Mayer 
via the Internet 

Seymour must be completely out of touch 
with real-world PC users to suggest that Win- 
dows 98's multimonitor support is a good rea- 
son to upgrade. That suggestion is bad 
enough, but when he goes on to give examples 
of how he thinks a three- or four-monitor 
setup is useful — word processor open on the 
main 21 -inch screen, e-mail program and Web 
browser open on each 17-inch screen to the 
left and right — well, that just seals it. While 
we're talking about such excesses, why don't 
we get a separate computer for each applica- 
tion — and maybe an entire wall of monitors? 
I can understand how animation studios and 
video production houses could make good 
use of multimonitor setups, but this is simply 
hardware gluttony. 

John Corkery 
via the Internet 

ULTERIOR MOTIVES 

John C. Dvorak's column "The Big Microsoft 
PR Ploy" (July) speaks the truth. Finally 
there is someone besides me who recognizes 
the free publicity that Microsoft is getting. In 
fact, Microsoft probably integrated IE4 into 
Windows 98 just to get publicity. The DOJ 



had a problem with Windows 95 integrated 
with Internet Explorer, so what made Mi- 
crosoft think that integrating its browser into 
its next OS would go unquestioned? But the 
public is probably leaning toward Microsoft 
because of all the falsities people have heard 
and believed. And how is integrating IE into 
Windows innovation? 

Adhitya Chittur 
via the Internet 

PUSHING DIGITAL TV 

In July's Inside Track, Dvorak asks why the 
government is pushing digital TV into the 
market. This is happening because a balanced 
budget depends on the government selling 
off the analog broadcast spectrum. Congress 
is not just pushing us toward digital: It has 
mandated that analog broadcasts cease for- 
ever in 2006. This will end the lives of a num- 
ber of low-powered stations, many of which 
are minority-owned and serve small local 
areas and diverse cultures. The press is blam- 
ing the big broadcast corporations, which will 
obviously benefit from less competition, but 
the real culprits are in Congress and the 
White House. Digital TV technology is not 
perfected, and the changeover will cost the 
consumer an arm and a leg, but our concerns 
are irrelevant to their plan. 

Jeff Mandel 
Los Angeles, California 

I would like to address Dvorak's insights into 
HDTV: "TV seems fine to me as it is," and "I 
can see the picture okay." Gee, John, and do 
you still enjoy playing Pong? 

Dick Jarvinen 
via the Internet 

DOING THE MATH 

In the Pipeline article "Digital Econ 101 " (June 
9, page 10), you quote Secretary of Commerce 
William M. Daley as saying that "65,000 [Web 
sites] are being added — every hour," and that 
100 million people logged on to the Internet 
last year. No wonder I have so much trouble 
connecting with my ISP. With 8,760 hours in 
each year, that would be 569,400,000 Web sites 
added last year, or more than 5 new sites for 
every person who logged on. 

Terry A. Rustin 
Houston, Texas 
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server NICus robustus 

A new breed of server adapter from Intel. 



SMALL WONDER 

The Libretto 100CT is the world's smallest, lightest, 
most portable computer designed to run Windows 
95 or Windows NT. It's just 8.3"x5.2"x1 .4" 



HIGH PERFORMANCE 

Enjoy a Pentium* processor with MMX" technology 
166MHz, the support of two Type II or one Type III 
PC Card, optional modem or CD-ROM. It's all there. 



2 s *'*. 






WP^^ Toshiba's Libretto'" 100CT. It's not just a mini-notebook. It's a major milestone. From e-mail 

r^Jjjtl^^S and spreadsheets to full-blown presentations, the Libretto 100CT does what a Windows- 

J|**V^ / based desktop does — at half the size of a notebook. You can actually fit TIME Magazine's 

PfflWWI Machine of the Year' in your coat pocket. Highly unusual for a device that's Windows 95 



©1998 Toshiba America Information Systems. Inc Libretto is a trademark of Toshiba America Information Systems. Inc Intel Inside logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation AH products and 
names mentioned are the prcperty of their respective compan.es 'Refers to 12/97 TIME Magazine award for Libretto 50CT "Lease rates based on 36-month lease with 1 0% down payment and fair market value purchase option at the end 
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RELIABLE SERVICE & SUPPORT 

Call us toll-free and no matter where you are in 
the world, our Express Notebook Depot repair 
service will get you up and running in record time. 



ATTRACTIVE FINANCING 

With our hassle-free financing, you can now 
lease the Libretto 100CT for just $71 a month!' 



It weighs 2.35 lbs. It runs Windows" 95 and NT. 
If s worth looking into. 




and NT compatible with a monstrous 2.1 billion byte hard drive. All encased in a sleek, surprisingly 
compact package created exclusively by Toshiba. The Libretto 100CT. An accomplished piece of 
hardware for accomplished professionals, now offered at attractive lease rates. Simply put, don't 
miss your window of opportunity. Get yours by clicking www.toshiba.com or calling 1 -800-TOSHIBA. 



TOSHIBA 



The World's Best Selling Portable Computers. 



of the (ease term Lease rates shown based on Libretto at $2,499 and for transactions between $25,000 and $50,000 Other lease options may be available Financing available through Toshiba Financial Services to qualified commercial 
customers Rates ate subject to change without notice All specifications and availability are subject to change Offer valid in the US only 
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TRENDS & TECHNOLOGY SHAPING THE PERSONAL COMPUTER MARKET 



Trends 



The Wired Campus 

Technology is radically changing college life. 

Micheline Jedrey. Wellesley 
College librarian and direc- 
tor of information services, 
is eloquent in summing up 
how digital technology, and specifi- 
cally the Internet, has changed the 
way students and professors interact 
on college and university campuses 
around the country: "The whole no- 
tion of professors' office hours has 
changed." 

As is true on most college campus- 
es these days, every entering fresh- 
man at Wellesley gets an e-mail ad- 
dress and access to Web services. And 
while most Internet users around the 
world are still dialing up the Net on 
14.4-Kbps or 28.8-Kbps modems, 
dorm rooms at Wellesley, equipped 
with Ethernet connections, offer high- 
speed Internet access to every stu- 
dent. (In academic parlance, it's 
known as a "port for every pillow.") 
Many campuses offerTl connections 
in dorm rooms. "The PDAs that offer 
significant functionality, such as the 
PalmPilot, are also popular on cam- 
pus," says Jedrey. 

Meanwhile, commuter schools are 
also committed to providing Web 
services to students who live off cam- 
pus. At New York University, where one-half 
of the undergraduate population lives off 
campus, the university runs a 56-Kbps modem 
pool so that students can dial in to school 
servers remotely. 

For students who are among the few — very 
few — who don't have PCs on entering school 

America's Ten 
Most Wired 

According to fahm! Iilernt life's recent survey of American colleges 
these ten schools offer students the best in Web services. 





OMIT 

O Northwestern University 
O Emerson College 
O Rensselaer 
O Dartmouth Collet 



O University of Oregon 
O New Jersey Institute of Technology 

O Indiana University, Bloomington 




O Carnegie Mellon University 



(about 80 percent of the students at both 
Wellesley and NYU enter their freshman year 
with either a Macintosh or a PC), systems are 
available in computer labs, in the library, and in 
student centers. 

Most campus stores are now selling both 
PCs and Apple Macintoshes. Five years ago, 
the ratio of Macintoshes to 
PCs at Wellesley was 4:1. 

Now, even though there 
are still a large number of 
Mac supporters in acade- 
mia — which has traditional- 
ly been a strong market for 
the platform — PCs are by 
far the more prevalent sys- 
tems on campus. At Welles- 
ley, for example. Macintosh- 
es now make up only about 
30 percent of the student 
systems. 



Wellesley neither discourages nor encour- 
ages use of either platform, but some schools 
do favor certain machines. Dartmouth Col- 
lege is asking freshmen arriving on campus 
this fall to purchase Apple's new 
iMac computer (it's a Dartmouth 
requirement to come to school with 
a system). 

Kiosks and X terminals also 
adorn many of the nation's cam- 
puses, allowing students to check 
e-mail, print out a paper, or per- 
form some other quick task. 

College campuses are among 
the few places in the United States 
where smart cards are popular, as 
they are in many European coun- 
tries. For instance, students at Co- 
lumbia University can sign up for 
the university's ID card, known as 
the Columbia Card, which gives 
them low-cost banking services via 
the Internet. The Columbia Card 
also serves as an ATM card. The 
University of Pennsylvania, Uni- 
versity of Michigan, and Univer- 
sity of Florida also hand out smart 
cards to their students 

SCHOOL SERVICES 

According to Wellesley's Jedrey, 
quite a few students are making 
decisions about where to go to 
school based on a school's online 
services, and it's clear that more 
and more students are using such 
services — like online registration — if they're 
available. Cleveland State University, in 
Ohio, currently offers online registration, 
applications for classes, and applications for 
financial aid. MIT also offers online registra- 
tion. At Wellesley, roughly 70 percent of all 
the courses use Web technology in class in 
some way, whether it's to allow a student to 
e-mail course work to a professor or to run 
virtual experiments in class. 

Faculty members, too, find that the Internet 
has drastically changed the way they do re- 
search. The Internet allows them access to 
materials that they would have had to take 
time off to get in the past, and it also gives 
them a more efficient way to communicate 
with colleagues in the same field. 

There remains only one final question: 
With all of this technology overhauling cam- 
pus life, when are you going to get a decent 
meal in the cafeteria? — Angela Hickman 
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Dreaming of JINI 

New Java technology offers Webtone 
for spontaneous networking. 



Sun Microsystems' latest salvo in the battle 
against the Windows-based, PC-centric 
computing model is JINI (pronounced 
"genie"), a Java-based technology that makes 
sharing devices over a network — from com- 
puters to video projectors — much easier. 

Masterminded by Sun's Bill Joy, JINI is 
Java software code that makes plugging ap- 
pliances into a network as simple as plugging 
a telephone line into a phone jack. Once 




plugged in, a device, such as a printer, an- 
nounces that it is available to the network and 
that anyone connected to the network can call 
on it for printing services. Sun refers to this 
functionality as spontaneous nenvorking or 
dynamic computing. 

A typical scenario might look like this: You 
bring a notebook computer to a meeting and 
connect to an infrared port built into the sur- 
face of the conference table. The notebook 
joins the conference room's JINI network, an- 
nounces to the network that it's there, and 
then starts looking for available resources, 
such as a printer or a video projector. 

You could then drag a presentation onto 
the projector icon, which would turn on the 
projector and run the presentation. You could 
distribute hard copies of the presentation by 
dragging the file to a printer icon, which turns 
on the printer in the conference room and 
prints the documents. The whole idea carries 
forward Sun's Webtone concept, in which a 
ubiquitous network becomes as easily acces- 
sible as a phone's dial tone. 

JINI will also work for home networks. 
John McFarlane, president of Sun's Solaris di- 
vision, anticipates that JINI may become the 
networking smarts behind all kinds of devices, 
from soda machines to cars. 

But JINI is likely to have some competi- 
tion. Microsoft is reportedly working on a 
technology, code-named Millennium, that's 
similar to JINI. — AH 




Delta Transfers Keep Data in Sync 



LABS 



When we travel, many of us 
find ourselves constantly need- 
ing to download the latest ver- 
sion of a file, such as an updat- 
ed sales report or a contact 
database. Often, this may be a very large 
file, but the changes since the last down- 
load amount to only a few bytes. 

Prior to Traveling Software's introduc- 
tion of delta file transfer technology in 
LapLink for Windows in 1994, each update 
would transfer the entire file. Delta file 
transfer technology changed all that. cut- 
ting file update times dramatically by 
transferring only the portions of the file 
that had changed. 

Seven of the eight products in our recent 
review of remote-control software ("You 
Can Get There from Here." September I . 
1 998) now support delta file transfers, but 
our tests revealed differences in how the 
products handle the transfers. 

Data is transferred over modem or a 
network in groups of characters or blocks 
that contain multiple bytes of data. A 
checksum, an algorithm that adds as little 
as a byte of data to each of the blocks, en- 
sures that transfers are error-free. This byte 
of data contains a value that represents the 
data based on a calculation. When the 
block arrives al the destination, the value 
is recalculated and compared with the 
original checksum. If the two values are 
the same.it means the data was transferred 
successfully. Each remote-control product 
implements a variation of this method to 
determine whether data changes. 



In Symantec's pcAnywhere32 8.0. our 
Editors' Choice, a file-synchronization fea- 
ture called SpeedSend subdivides the data 
into block sizes that maximize perfor- 
mance by examining the file's binary for- 
mal for repetitive bytes. SpeedSend then 
uses CRC32 (32-bit cyclical redundancy 
checking, a complex form of a checksum) 
to scan the block. If the values are identi- 
cal, the data is the same, and the block isn't 
transferred. If the values are different, the 
block is transferred. SpeedSend is able to 
resync the remainder of the blocks without 
transferring them. 

LapLink uses a similar delta method- 
ology called SpeedSync to determine 
whether data blocks need to be sent. After 
making the transfer, SpeedSync performs 
data validation. 

CarbonCopy32's approach is slightly 
different. Like pcAnywhere. it performs 
accuracy checking for all data transferred. 
For delta file transfers, it uses a 32-bit 
checksum on small chunks of data and 
stores these in a larger block for increased 
transfer speed. 

NetOp for Windows 5.4 uses modified 
delta transfer, which sends the remainder 
of the file after the first change is detected. 
This process is more efficient when 
changes appear toward the end of the file. 
On our tests, this method didn't save any 
time over transferring the entire file. 

Delta file transfer is necessary if your 
lifestyle requires two PCs and the synchro- 
nization of data. The extra speed it affords 
can make a big difference. — Diane Jecker 



Standard File Copy 

The software copies the entire file from 
one system to another using blocks (sets 
of bytesl. This can be time-consuming 
when only a small change to the file has 
occurred. 



Modified Delta Transfer 

The software scans the file to 
determine whether changes have been 
made. If it detects a change, it copies 
the remainder of the lile, offering little 
improvement in performance over 
standard file copy. 

True Delta Transfer 

The software scans the file and 
compares it with the version on the 
target system. The program then copies 
only the changed portion of the file, 
delivering a significant boost in 
performance. 
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New Displays Fold 
The Light 

Rear-projection monitors could bring big 
changes in desktop displays. 

When you look at your computer display 
a few years from now, what will you see? 
To date, cathode ray tubes (CRTs) have 
ruled without any significant challenge, de- 
spite efforts by LCD makers to unseat the 
older technology. As market demand for larg- 
er screens and higher resolutions grows, how- 
ever, both CRTs and LCD panels may be- 
come also-rans in the race for desk space. New 
technologies, including rear-projection tech- 
niques, are changing the display landscape. 

As CRT screen sizes increase, a monitor's 
size and weight grow rapidly: A 1 9-inch mon- 
itor typically measures 18 inches deep and 
weighs more than 50 pounds. LCD monitors 
are attractive for their small size and sharp im- 
ages, but the high cost of making large LCD 
panels limits these to niche-market status. 



Desktop 
Home 
Theater 

Raytheon's rear- 
projection display uses 
a series of lenses and 
mirrors to fit a wide 
screen into a compact 
housing. 

1,280- by- 1,024 DLP chip 
Prism 
Mirror 



Their pricing is dropping 
significantly, but not yet 
enough to compete with 
low-cost CRTs. 

Raytheon recently de- 
monstrated a new moni- 
tor that may be the van- 
guard of a new breed of 
computer display. De- 
signed for military use, 
the 1210 DRD (Digital 
Ruggedized Display) has 
a 21 -inch-diagonal view- 
able area and 1,280-by- 1.024 resolution.The 
surprise comes when you look at its dimen- 
sions: 14.8 inches tall, 17.7 inches wide, and 
just 12.6 inches deep. And even though the 
ruggedized display is designed to take repeat- 
ed shocks of 9g, the unit weighs 32 pounds. A 
model designed for a more benign environ- 
ment could weigh considerably less. 

How is this possible? The 1210 DRD is ac- 
tually a rear-projection display. Using a 
Texas Instruments DLP (Digital Light Pro- 
cessing) reflective chip in the unit's light en- 
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gine, a series of lenses and mirrors fold the 
light so that it fits into the compact housing, 
much as in a rear-projection television. The 
microdisplay chip permits building the dis- 
play on a smaller scale. The result is a large- 
format, high-resolution, bright display that 
has a remarkably small footprint and light 
weight. 

Other manufacturers are also working on 
rear-projection desktop monitors using micro- 
panel display engines, and retail products may 
be available as early as 1999. — Alfred Poor 



Sounding Good on the Web 



■don'! know about you. but I have music CDs scat- 

■ tered throughout almost every room of the house. 

■ They're stored near the stereo in the living room, 
stockpiled in the children's bedrooms, piled by the 
computer.squirrcled away in several cars. buried under 
piles of paper in my office, hiding in various CD travel 
cases, and sitting in random stacks here and there wait- 
ing to be returned to their rightful location. Finding any 
one CD can take days. I once found a missing, trea- 
sured CD in a kid's duffel bag in the attic, a relic of a 
previous year's trip to summer camp. 

Wouldn't it be great if we didn't have to own CDs or tapes, if we 
could just listen to whatever music we want, whenever, and wher- 
ever w e want to? I've been thinking that the Web should be able to 
provide this service. 

If you're really into music, you're probably already spending a lot 
of time on the Internet, where music sites are among the most pop- 
ular destinations. Every band you can think of, every record label, 
every music retailer has a site on the Web. Major and independent 
record labels are using the Web to promote new releases from hun- 
dreds of bands, many of them new talent, making the Web a great 
venue for finding new music. 

You can order CDs from numerous sites. includingAmazon.com 
({inwzon.com). CDnow (cdnow.com), N2K's Music Boulevard 
(musichl\(l.coni).i\ml the Tunes Network ( 7miev.com (.These sites 
typically offer hundreds of thousands of CDs for sale and let you 
sample sound clips delivered via RealNetworks' streaming audio 
technology, or downloaded via AT&T's a2h music technology. 

And if you just want to listen to entire songs and CDs. there are 




a number of radio stations broadcasting over the Web, 
sites offering broadcasts of live music, and sites allow- 
ing you to choose among a variety of music channels. 
One, Spinner (spUuwr.com ). has more than 1 (X) chan- 
nels for free listening. 

Even more intriguing are sites such as My CD (my- 
cd.COm ) and Custom Disk (customdisk.com (.which let 
you sample and purchase single songs that you can 
have burned into customized CDs and delivered to 
your door. One new site, amplified.com from Multi- 
Previews, lets you sample songs using RealAudio or Liquid Audio. 
Amplified will create a CD for you, or you can download songs for 
99 cents each and create your own CDs with a CD recorder. 

With all this activity, it's not surprising that media research firm 
Jupiter Communications says that online music sales will top S 1 bil- 
lion by 2002. but actual distribution across the Web may be only 2.2 
percent of that. Which is not to say that music isn't being distributed 
over the Web. Thousands of songs and concerts have been encoded 
with MPEG Layer 3 compression technology and distributed 
across the Web. Unfortunately, if the record labels are to be 
believed, much of the MP3 activity is bootlegged material. 

Someday all this will sort itself out. Increased bandwidth to the 
home will help. Launch Media, with its Launch CD-ROM and 
mvlaunch.com site, is currently testing delivery of its multimedia 
music content via (*Home and MediaOne cable modem services. 

And someday we'll have wireless networking and fully net- 
worked homes and cars, and we'll be able to listen to whatever we 
want whenever we want. And someday my kids will learn to empty 
their duffel bags and clean their rooms. 
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WHEN THE PROS TESTED THE 
NEW HITACHI MONITORS, 
THEY LIKED WHAT THEY SAW. 
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When you're looking for a monitor, pay 
attention to what you hear as well as what 
you see. Because the pros - people who 
test monitors for a living - like the new 
Hitachi SuperScans. They've been very 
clear in saying so. 

They like SuperScan s clean, sharp images 
and accurate color detail. The fact is 
Hitachi has always been strong in high-end, 
big screen displays. Today, our 17 and 15 inch 
displays (various viewable image sizes) are 
winning solid acclaim as well. 

So whatever size monitor you're looking 
for, listen to the pros and check out the 
new Hitachi's. Call for the full story and 
the location of your nearest retailer. 

USA: (800) 441-4832. Canada: (800) 906-4482 
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COW CompUSA CompulAhihty 

!0CK6«39 900 COMPUSA BOO 558 0003 



I City 

800 THE CITY 



MicroWarehoiise 

800397 8508 



PC Connection 

M M M 



PC Mall 

800 555 MALI 




PC Zona 
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HITACHI NSA. 2O0 Lovwtof Brook Drlvo. WMtwood, MA 02O90 TEL. 800 44 T 4832 Faxback: 800 555 8552 www.ns3 himchi.com 
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Gone are the days when your administrators needed to run from 
Floor to floor in order to locate the thousands of PCs on your network. 
The HP Vectra with TopTools running on Windows NT' Workstation 
offers a superior desktop management solution. It allows your 
department to gather over 600 attributes (make, model, type, 
internal hardware, speed, capacity, settings, etc) from any single PC. 
And HP TopTools is a Web-based application, so you'll be able to 
access that information from separate buildings, or even from 
altogether different cities. In addition, the affordable HP Vectra with 
Windows NT offers reliability, scalability, security and performance. 
What else would you expect from the fastest growing' PC supplier? 
Please remain seated and contact us at www.hp.com/vectra/wnt. 
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demands quality memory 4 

don t mean YQl'qotta. 1 

Hey, ports is all the same, right? All you got to do is try em till they work. And 
once you got one that fits, just stick it in...if you don't see a spark you'll be sittin' 
pretty. And if you do, well, that's bad. But hey, what did ya expect? 

Clctus' TWemor-y ■»* Such 

Call fer free 1-877 491 -0041 

visit my website: www.dontbuyit.com/cleatus 

Doirt Buy It! 

Major PC manufacturers demand quality. 
You should, too! 




Memory is a missien-critical component, and 
quality is important. That's why major compute- 
manufacturers like Dell, Gateway. IBM. HP. and 

::: A ad now you can order trte same oua„, y memory direct trom 

Crucial Technology, a division of M.cron. 

Porge, Cle.us Call us today for memory you o.n trust. 



1-S77-668-2044 



Order on line for a discount 
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Memory as low as 



64 MB 32 MB 16 MB 



Gateway 
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p Series 
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Micron Electronic* 
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109 98 
147.96 
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Pwerstatnrv 

ClientPro® 
tm 

Magnum 

IBM 

Aptiva 

PCXOSeres 

ThinkPad 

HP 

Pavilion 
Kayak 

Dell 

Dimension 

Optiplex 

Inspiron 
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Call for our full line 
server, desktop and laptop 
memory. 

These prices were current as of 7/27/98. They 
can (and do) change daily, so call now to 
SiTSr our most current pnces. lnd, V *al 
prices may vaiy according to your speofic 
system and memory type. 
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Vo.«m. Discounts Hmerll- Street, Boise, .-aho. 83704. 

Crucial Technology a -Jgg^^tSS cruclal.sa.es6m.cron.com. 
208-363-5500 phone, 208-3t>.» d=>« 
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TECHNOLOGY 
ADimitiufMicnm" 
Your Factory-Direct 
Memory Source 
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DESKTOP PCs 



Home on the Range 



With the back-to-school season 
upon us. several major PC manu- 
facturers — including Acer. Gate- 
way, IBM, and Micron — have 
made notable changes to their 
home PC offerings in recent 
weeks, with the goal of improving 
the home PC experience. 

Using AMD's latest proces 
sor— the K6-2— Acer and IBM 
are offering new $999 machines 
through retail outlets. Gateway 
and Micron direct-vendor prices 
are still highly attractive, even 
though they continue to use Intel 
chips. Micron, which remains the 
only major direct vendor selling 
sub-$ 1 ,000 systems, has adopt- 
ed Intel's Celeron chip and a 
smaller case design, whereas 
Gateway has introduced a 
seminal PC trade-in program 
designed to lower the long- 
term cost of owning a system. 

The new Aspire series from 
Acer America Corp. (800- 
733-2237, www.acer.co/aac) 
starts with two $999 systems, 
the Acer Aspire 1860 and the 
Acer Aspire 6058. The 1860 isa 
300-MHz AMD K6-2 system; 
the 6058 uses a 300-MHz Pentium 
II CPU Whereas the AMD model 
includes 64MB of SDRAM and a 
5.1GB hard disk, the Pentium sys- 
tems start with 48MB of RAM and 
a 4.8GB hard disk.The next tier up 
features the Acer Aspire 1870. Each 
offers color-coded cables for easy 
setup, two USB ports, and a new 
internal design with a swing-out 
drive cage for simplified upgrades. 
Soon, Acer will equip each new 
machine with a USB keyboard 
and mouse.The keyboard will plug 
into the PC's motherboard, while 
the mouse will be conveniently at- 
tached to the side of the keyboard. 

In an effort to make the PC ex- 

•) U 0 A T) PC Magazine tested 
■LVJir 37 sub-SI.OOO PCs in 
our issue of September 1, 1998. 
The Axis Orion LXN266 was our 
Editors' Choice, while systems from 
Acer, IBM, and Micro Express were 
honorable mentions. 



perience more painless for new- 
comers, Acer includes My Aspire 
Guide, a suite of help applications 
that's customized for each system 
and provides step-by-step instruc- 
tions for adding memory and up- 
grading the CPU; the guide also 
acts as a system diagnostic center. 

In addition. Acer 
systems feature / 
the ACE Desktop, 
a shell for simpli- 
fying Windows 
navigation. and In- 
ternet ACE, a cus- 
tomizable Web 
browser based on 



these consumer systems provide a 
100 hour free trial with America 
Online ( upon joining AOL, you'll 
get a $175 IBM mail-in rebate 
coupon) and 50 free hours with the 
IBM Internet Connection. 

The E2N ($800 street) is a 266- 
MHz AMD K6-2 system with 
32MB of SDRAM, a 4GB hard 
disk, a 32X CD-ROM drive, ATI 
Rage Pro Turbo AGP graphics, a 
56.6-Kbps V.90-compatible mo- 
dem, and two USB ports; the E3N 
($1,000 street) is similar but in- 
clude a 300-MHz K6-2.64MB of 





Micron has found other ways to 
keep the costs down; for example, 
the 64-bit wavetable PCI sound 
and 4MB nVidia RIVA 1 28 AGP 
video are integrated on the the 
motherboard. And there are plans 
to integrate the modem as well. 

A 266-MHz Celeron system, 
the Millennia C-266 is priced at 
$999 (direct); with a 15-inch moni- 
tor, the price increases to $1,199. 
The Millennia C-300. priced at 
$1 249 (direct, including monitor) 
bumps the speed up one notch to 
300-MHz. Aside from ( PI speed, 
both systems are virtually identi- 
cal, featuring 32MB of SDR AM. a 
43GB hard disk, a 32X CD-ROM. 
and a 56.6-Kbps V.'X I modem. 



HOME WONDERS: (clockwise 
from top) Systems from 
Acer, (ititcway. IBM. 
and Micron. 



Microsoft Internet Explorer 

4.0 that's preconfigured with 

links to popular Web sites 
and a search engine geared to- 
ward children. Windows shells 
may be close to extinction in the 
home market, but Acer still sees 
value in the ACE Desktop. 

Each system in the new Aspire 
line comes with an ATI Rage 
Pro/II+ graphics accelerator, a 24X 
CD-ROM drive (32X on the 
6058), and a 56.6- Kbps V.90-com- 
patible modem. An optional 15- 
inch monitor is available for $199. 
Acer also has a K6-2 333-MHz sys- 
tem ($1 200 street ) and a Pentium 
II 333-MHz system ($1300street). 

IBM Corp. is targeting the sub- 
$ 1 ,000 market with two new Ap- 
tiva systems priced below $1 ,000: 
the IBM Aptiva E2N and the IBM 
Aptiva E3N (800-426-7235, ext. 
4340, www.ibm.com). 

In addition to Lotus SmartSuite, 





SDRAM, and a 6GB hard disk. 

Addressing the high end of the 
consumer market is the IBM Aptiva 
E5D ($1,800 street), which comes 
standard with a 400-MHz Pentium 
II, 64MB of RAM. a 6GB hard 
disk, a second-generation DVD- 
ROM drive, an ATI Rage Pro 2X 
Turbo AGP graphics card, and a 
56.6-Kbps V.90 modem.The Apti- 
va line does not include a monitor, 
you can purchase a 15-inch moni- 
tor separately for $250 (street). 

Micron Electronics (888-642- 
7662, www.micronpc.com) is 
forging ahead in the sub-$ 1,000 
market with two Celeron sys- 
tems, the Micron Millennia C266 
and the Micron Millennia C300. 

Both systems use a new cost- 
cutting microATX motherboard. 



Taking a different appn tacfa 
is Gateway (800-846-2IXX). 
www.gutcwuy.cotn). The G- 
Series is a home line that's 
available through Gateway's 
new purchasing plan, which is 
unique for a direct vendor. 
^ Purchase the 350-MHz 
Pentium 11 Gateway G6-3S0 ( $ 1 .999 
direct) under the company's 
Your:) Ware Program, and you'll 
pay $64 a month for it. including 
the finance plan's minimum 14.9 
percent APR. There is a slight ad- 
vantage to buying the G6 via Gate- 
way's finance plan: After two years 
of ownership, you can put the 
wholesale value of the machine to- 
ward a more up-to-date system. To 
be eligible, you must use the fi- 
nance plan and either sign up for 6 
months of gaten ay.net Internet ser- 
vice ($14.95 a month) or purchase 
a software package. 

The G6 comes with 64MB of 
SDR AM, an 8.4GB hard disk, an 
nVidia 8MB graphics card, a 56.6- 
Kbps V.90 modem, a second-gen- 
eration DVD-ROM drive, and a 
17-inch monitor. — Rich Brown 
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GRAPHICS 



Image Magic 

Now that you have that scanner or 
digital camera, a whole new world 
of digital imaging is open to you. 
And in anticipation of another 
busy holiday season for the bur- 
geoning digital photography mar- 
ket, the major graphics software 
vendors are readying improved 
versions of their consumer image- 
editing software, emphasizing 
such conveniences as direct links 
to digital cameras and scanners, 
more professional-looking tem- 
plates, and tighter integration with 
the Internet. 

Putting more control over 
imaging into the hands of home 
users is Adobe PhotoDeluxe Home 
Edition 3.0 ( $50 street), from graph- 
ics stalwart Adobe Systems (800- 
272-3623, www.adobe.com).This 
version builds on Adobe's popular 
step-by-step interface that guides 
novices through the world of 
image editing and adds such fea- 
tures as templates for printing 
multiple images on one page, com- 
patibility with Photoshop plug-ins, 
and a simpler method for acquir- 
ing images from digital cameras 
and scanners. 

The interface has been re- 
vamped to include a three-tabbed 
panel at the top of your screen; 
each of these menus direct you to 
Adobe's Guided Activities, wiz- 
ards that step you through com- 
mon tasks. Advanced Menus are 
available to give more experi- 



rhine P« 



enced users direct access to tools 
via pull-down menus. 

Using the Get and Fix Photo 
features, you can easily adjust the 
look of your images with tools for 
cropping, changing contrast and 
color, and adding special effects. 
Use Cards and More to create 
common projects, such as calen- 



Connectables, provides an easy 
way to download updates, such as 
new templates, without having to 
load your browser and search 
these sites. 

One of the most significant ad- 
ditions to PhotoDeluxe is the abil- 
ity to print multiple pictures on 
one sheet of paper — a big advan- 
tage when you consid- 
er that quality photo 
paper can cost around 
per sheet. The tem- 
plates let you place 




dars and cards. With the new 
PhotoParade slide show feature, 
you can can select from themes 
that include animation and sound 
and then insert your images to cre- 
ate your own slide show. The in- 
cluded PhotoDeluxe viewer is re- 
quired in order to watch the slide 
show. The third panel, ^^^m^ 
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Parable (800-796-0860, www.thingworld.com) first created 
a stir with ThingMaker, a clever object-oriented, drag-and- 
drop application that makes it easy to create multimedia ele- 
ments for use on the Internet. Parable is building on its increasingly 
popular universe by offering ThingCollector and ThingsScreenSaver, 
both of which are being previewed atThingMaker's Web site 

With ThingCollector, you can now organize and store Things on your 
hard disk, so you may interact with them locally at anytime. And Thing- 
ScreenSaver lets you take your Things and make them into interactive 
screensavers.Meanwhile, the company has been active in bringing 
aboard content partners that will provide Things for their online users. The 
latest addition to Parable's growing list is Comedy Central, which offers 
South Park Things at www.comedycentral.com. — Melissa J. Perenson 



FUN WITH PHOTOS: (Clockwise from 
top) Adobe PhotoDeluxe Home 
Edition 3.0. Microsoft Picture It! 
99, and MGl s PhotoSuite 11 



multiple images of 
varying size on one 
sheet of paper: unfortu- 
nately, the selection of 
templates is limited and you can't 
create your own layouts. 

Keeping in step with Adobe. 
Microsoft Corp. (800-426-9400. 
www.microsoft.com) will be re- 
leasing a new version of Microsoft 
Picture It! 99, ($50 street). Major 
new features include better links 
to digital cameras and scanners, 
expanded photo-editing tools, 
and more content. 

Using the more advanced 
drivers in Windows 98, Picture 
It! 99 can now download batch- 
es of photos directly from most 
digital cameras. The program in- 
cludes a new still image architec- 
ture that automatically wakes up 
t lie PC and scans an image you in- 
sert in a scanner — assuming you 
already have Picture It! 99 loaded. 

Quick Touchup provides in- 
stant access to the most common- 
ly used tools and adjustments, in- 
cluding crop, remove red-eye, 
rotate, brightness, contrast, and 



tint. Picture It! 99 also has a 
cloning tool for painting one part 
of an image onto another part. 
You can now select parts of an 
image based on their color as well 
as skew and de-skew images. The 
wrinkle/blemish remover, along 
with a tool called Old to New, are 
useful for restoring old pho- 
tographs. Picture It! 99 is bundled 
with two CD-ROMs with new 
content and project templates. 

The new version is actually part 
of Microsoft's forthcoming 
Graphics Studio line. 
Microsoft Graphics Stu- 
dio Home Publishing 99 
($50 street) includes 
Picture It! Hxpressand 
adds a vast collection 
of desktop publishing 
projects for print and 
the Web. Among the 
8.5(H) project templates 
are calendars, crafts, 
party sets, personal 
Web pages, and e-mail 
greetings. Stepping up 
to the Home Publishing 
Suite 99 ($55 street) 
gives you the full ver- 
sion of Picture It! 99. 

MGI (800-403-4835, www 
.mfiisoft.com ) has taken its popular 
PhotoSuite program and re- 
designed it from the ground up. 
PhotoSuite II ($60 street) provides 
direct access to digital cameras and 
scanners, tight Internet integration, 
and 500 new project templates. 

The new interface was built 
using Dynamic HTML and con- 
sists of six modules: Photo, Pro- 
jects, Album, Slide Show, Inter- 
net, and Guides. New editing 
tools include: Magic Scissors for 
selecting objects in an image; 
dodge and burn for lightening 
and darkening specific areas; au- 
tomatic touch-up; and red-eye re- 
moval; and support for borders, 
frames, and shadows. 

PhotoSuite II also offers a new 
collection of effects, called Warp 
and Fun House Mirrors, for turn- 
ing ordinary photos into bizarre 
images. You can convert albums 
to Web pages and create slide 
shows of images with background 
music and video-style transi- 
tions. — Matthew Graven 
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Let's talk. 




Let's talk about your (jfltCWd.^ 

call 800-555-2098 




Let's talk about technology 

Introducing YourOWare?" It's a plan that allows you to pay for a new 
Gateway™ computer one month at a time, no money down. And unlike a 
lease, you own your Gateway computer. Starting as low as $49.95 a 
P?.nt'HTl*fl month for 48 months, you get a computer built just for you with unlimited 
Internet access. After two years, you have the option to trade it in toward the purchase of 
a new one. Now, as technology advances, your computer can too. 




Co 



aterial 



that grows with yo 



Introducing Your:) Ware. 



Customized Hardware 

With Your:)Ware you get to choose exactly what you want. And 
that's not even the best port. 

Obsolescence Protection 

The computer you build today will still be useful tomorrow because 
you have the option to trade it in toward the purchase of a new one in 
two years. 

Internet Access 

Convenient access to the World Wde Web is just a few clicks away on 
a PC that's specifically built to handle it. And with the Your:)Ware 
program, you can get unlimited Internet access. Can we help you 
with anything else? 

The Right Software 

It doesn't matter if it's for a family of six; we can build a PC with 
software that's perfect for everyone. Tell us who's going to use it and 
for what purpose, so we can put together a system that fits their 
specific needs. 

Service 

After all that, you have to ask? Gateway Cold " Service & Support 
for G-Series PCs means you'll get quality service 24 hours a day, 
7 days a week from the time we help you build your PC, on through 
the life of your computer. 4 



Jp3 Low Monthly Payment 

What's it going to cost you? It's all yours for a low monthly payment. 



call 800-555-2098 

www.gateway.com/yourware 



Intel* Pentium* II Processor 300MHz 

32MB SDRAM 
EV500 15" Monitor (13.9" viewable) 
Mpact" 2 4MB 3-D AGP Graphics 

5GB Hard Drive 
DVD-ROM Drive & MPEC2 Decoder 

Altec Lansing* GCS-100 Speakers 
U.S. Robotics* 55K' Voice Winmodem 



Trode-in Option in 2 Years 



Unlimited Internet Access 



Microsoft* Windows* 98 



Gateway Gold" Service & 
Support for G-Series PCs' 



As low as 

$49. 95 /mo.for48mos. 1 




Let's talk about your (jfttCWcW 



Co, 



aterial 



Let's talk about the coolest 



Want a turbocharged PC with the superfast Intel* Pentium* II Processor and 440BX AGPSet? 
Done. Next, we'll throw in a DVD-ROM drive and add the ultimate in full-motion video with 3-D 
graphics for games. If you're concerned about sound, just wait until you hear your favorite CD 
on your Boston Acoustics speakers with the help of Sound Blaster audio. And with the 
Your:) Ware SM program you can move at the speed of technology by trading in your Gateway™ PffTVlWl"M 
PC toward the purchase of an even cooler one at the end of two years. Want us to build your PC? 




V 




Add a ZIP * BUILT-IN drive lor only S99. 



The Capacity To Do More* w*h your PC 

tt today's standard In Kgtvcapaay remcwl storage. 

Eicnanoe and cany yon Ses anywhere. 

Orr^rraarilprotearrcreolytusM! 



Copyrighted material 



system in the universe. 



One Solid Rocket G6-350 
A powerful and affordable PC that 
happens to be really fast 



Intel* Pentium 1 II Processor 350MHz 

64MB SDRAM 
EV700 .28 Screen Pitch 17" Monitor 
(15.9" viewable) 
STB* 8MB nVidia™ AGP Graphics Accelerator 
8.4GB 8.5ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster' AudioPCI™ 64V 
Boston Acoustics" BA635 Speakers 
U.S. Robotics* 56K 5 Voice Winmodem 
G-Series Mid-Tower Case 
MultiFunction Keyboard & MS* IntelliMouse™ 



Microsoft* Windows' 98 
Microsoft Home Essentials Software 



Gateway Gold™ Service & Support 
for G-Series PCs 4 



Blast Off G6-400 

A faster PC with a big 19" monitor 
and a larger hard drive. 



Intel Pentium II Processor 400MHz 

128MB SDRAM 
VX900 .26 Screen Pitch 19" Monitor 
(18" viewable) 
STB 8MB nVidia AGP Graphics Accelerator 
10GB 11ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster AudioPCI 64V 
Boston Acoustics BA635 Speakers 
U.S. Robotics 56K Voice Winmodem 
G-Series Mid-Tower Case 
MultiFunction Keyboard & MS IntelliMouse 



Microsoft Windows 98 
Microsoft Home Essentials Software 



Gateway Gold Service & Support 
for G-Series PCs 



Hyperspace C6-400XL 
A super fast PC loaded with features 
like a TV/FM tuner card. 



Intel Pentium II Processor 400M Hz 

128MB SDRAM 
VX900 .26 Screen Pitch 19" Monitor 
(18" viewable) 
STB 8MB nVidia AGP Graphics Accelerator 
TV/FM Tuner Card 
14.4GB 8.5ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster AudioPCI 64V 
Boston Acoustics MediaTheater ,v 3-Piece 
Speaker System 
U.S. Robotics 56K Voice Winmodem 
G-Series Tower Case 
MultiFunction Keyboard & MS IntelliMouse 



Microsoft Windows 98 
Microsoft Choice Software 



Gateway Gold Service & Support 
for G-Series PCs 



As low as $56/mo. for 48 mos. 1 As low as $69/mo. for 48 mos. As low as $87/mo. for 48 mos. 
or $1999 or $2479 or $3109 

Want some extra firepower? Check out this hardware: 
Extreme Gamers Bundle' ($99), Dazzle™ MPEG Video External Adapter ($199), 
American Power Conversion* Back-UPS 500 Uninterruptible Power Supply ($159), Epson* PhotoPC™ 550 Color Digital Camera ($249) 

gateway.net M $14.95/mo. 

k about your GfltCWay 



call 800-555-2098 



Let's tall 



www.gateway.com/yourware 



Let's talk about real 



Let us custom-build a system for your family that has something for everyone. We'll load it up with extras like a 
DVD-ROM Drive, SoundBlaster Audio, Microsoft Home Essentials Software and the Learning 2000 
Lifetime Library 5 , and still stay in budget. Plus, with the Your:)Ware SM program you can pay for your PC in 
low monthly installments. And in two years you can trade in your Gateway™ PC toward the purchase of a 

new one. What other computer grows as your kids grow? PWV 





family values. 




A Family Friend G6-300 
A fast computer for the 
entire family. 



Intel* Pentium* II Processor 300MHz 
with 51 2K Cache 
32MB SDRAM 
EV700 .28 Screen Pitch 17" Monitor 

(15.9" viewable) 
Mpact™ 2 4MB 3-D AGP Graphics 

5GB 11ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster* AudioPCI™ 64V 
Boston Acoustics* BA635 Speakers 
U.S. Robotics* 56K 3 Voice Winmodem 
G-Series Tower Case 
MultiFunction Keyboard & MS* IntelliMouse™ 
Canon* BJCM300 Color Bubble Jet Printer 

& 

Microsoft* Windows* 98 
Microsoft Home Essentials Software 



Gateway Gold 5 " Service & Support 
for G-Series PCs 4 



As low as S45/mo. for 48 mos. 

or $1598 



The New Tutor G6-350PS 
A faster computer with more memory 
and the educational Learning 2000 
Lifetime Library. 



§ 



Intel Pentium II Processor 350MHz 
with 512K Cache 
64MB SDRAM 
EV700 .28 Screen Pitch 17" Monitor 
(15.9" viewable) 
STB* 8MB nVidia™ AGP Graphics Accelerator 
8.4GB 8.5ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster AudioPCI 64V 
Boston Acoustics BA635 Speakers 
U.S. Robotics 56K Voice Winmodem 
G-Series Tower Case 
MultiFunction Keyboard & MS IntelliMouse 



Microsoft Windows 98 
Microsoft Home Essentials Software 
Learning 2000™ Lifetime Library 5 



Gateway Gold Service & Support 
for G-Series PCs 



As low as $62/m o. for 48 mos. 

or $2199 



The Extended Family G6-400 
A speedy 400M Hz computer with 
tons of memory and a 
big-screen 19" monitor. 



§ 



Intel Pentium II Processor 400M Hz 
with 512K Cache 
128MB SDRAM 
VX900 .26 Screen Pitch 19" Monitor 
(18" viewable) 
STB 8MB nVidia AGP Graphics Accelerator 
10GB 11ms Ultra ATA Hard Drive 
DVD-ROM Drive & MPEG2 Decoder 
3.5" Diskette Drive 
SoundBlaster AudioPCI 64V 
Boston Acoustics BA635 Speakers 
U.S. Robotics 56K Voice Winmodem 
G-Series Tower Case 
MultiFunction Keyboard & MS IntelliMouse 

& 

Microsoft Windows 98 
Microsoft Home Essentials Software 



Gateway Gold Service & Support for 
G-Series PCs 



As low as $69/mo. for 48 mos. 

or $2479 



Here are some ideas that would make a great addition to your family: 
Sketchboard'" for Kids ($99), American Power Conversion* Back-UPS Office* Uninterruptible Power Supply ($109), Hewlett'-Packard 722C Ink Jet Printer ($299) 

]$. gateway.net"" $14.95/mo 2 . 

call 800-555-2098 Let , talk about your Gatewav 

www.gateway.com/yourware ™ 



Let's talk about your office 



Do you work in one place or all over the place? Do you need to give presentations on 
the fly? Write memos? Both? Like games? Movies? We can build you a Solo portable 
with the power of a desktop and add a DVD-ROM to play movies anywhere. Call us. 




pentium II 
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being anywhere you are 



A Road Warrior 
Solo 2500SE 
A great entry-level portable. 



The Traveling Companion 
Solo5100SE 

A faster portable with 233MHz and 
a larger 14.1" color display. 



Your Portable Desktop 
Solo9100SE 

Our most powerful portable, including 
DVD-ROM and 3-D graphics accelerator. 



12.1" TFT Color Display 
Intel" Pentium* Processor with 
MMX™ Technology 200MHz 
32MB SDRAM (expandable to 160MB) 
2MB Graphics Accelerator w/64K Colors 
Integrated 8X min/20X max CD-ROM Drive & 
3.5" Disk Drive 
2CB Ultra ATA Hard Drive 
NiMH Battery & AC Pack 
USB Ports, CardBus & Zoomed Video Support 
NTSC/PAL Video Output 
Integrated 16-Bit Sound & Stereo Speakers 
TelePath* 56K Modem for Windows 
EZ Pad* Pointing Device 

& 

Microsoft 11 Windows* 98 
Microsoft" Home Essentials 
LapLink* V.7.5 for Windows 98 
McAfee* VirusScan 



Gateway Gold™ Service & 
Support for Portable PCs 4 



14.1" XGA TFT Color Display 
Intel Pentium II Processor 233MHz 
with 51 2K Cache 
32MB SDRAM (expandable to 144MB) 
2MB EDO Video RAM 
Modular 8X min/20X max CD-ROM Drive 
3.5" Disk Drive 
2GB Ultra ATA Hard Drive 
Lithium Ion Battery & AC Pack 
2 USB Ports, CardBus & Zoomed Video Support 
NTSC/PAL Video Output 
Integrated 16-Bit Sound & Stereo Speakers 
TelePath 56K Modem for Windows 
EZ Pad Pointing Device 

& 

Microsoft Windows 98 
Microsoft Home Essentials 
LapLink V.7.5 for Windows 98 
McAfee VirusScan 



Gateway Gold Service & 
Support for Portable PCs 



14.1" XGA TFT Color Display 
Intel Pentium II Processor 233MHz 
with 51 2K Cache 

64MB SDRAM (expandable to 192MB) 
4MB SGRAM 3-D Graphics Accelerator 
DVD-ROM Drive 
3.5" Disk Drive 
4GB Ultra ATA Hard Drive 
Lithium Ion Battery & AC Pack 
2 USB Ports, CardBus & Zoomed Video Suppor 
NTSC/PAL Video Input & Output 
16-Bit Wavetable Sound & 
Altec Lansing* Speakers 
PC Card Modem w/x2™ Technology & 
Cellular Support 

EZ Pad Pointing Device 



Microsoft Windows 98 
Microsoft Home Essentials 
LapLink V.7.5 for Windows 98 
McAfee VirusScan 



Gateway Gold Service & 
Support for Portable PCs 



As low as 552/mo. for 48 mos. As low as $67/mo. for 48 mos. As low as $89/mo. for 48 mos 

or $1849 or $2399 or $3199 

Take your show on the road with these extra features: 
Canon* BJC-80 Color Bubble Jet Printer ($299), Kensington" SaddleBag ($79), Kensington Master Lock" ($39) 

gateway.net SM $14.95/mo. 2 



call 800-555-2098 

www.gateway.com/yourware 



Let's talk a bo 



u« you. Gateway 

»/7* 



Let's talk about being one 



We can customize a PC system that's as unique as your business. With the latest technology from Gateway 



you can upgrade your office with computers that work with the ones you already have. It's not just 
about hardware and software — it's about knowing the best possible way to network it together 
and having 24/7 technical support. We make it our business to give your business a competitive 




edge. Want us to solve your business computing problems? Give us a call. PHIVHWj 



step ahead of the competition, 



A Great Co-worker 
GP6-300 
A reliable business computer. 



Intel* Pentium* II Processor 300MHz 

64MB SDRAM 
EV500 .28 Screen Pitch 15" Monitor 

(13.9" viewable) 

ATI 8MB SDRAM 
AGP Graphics Accelerator 
5GB Urns Ultra ATA Hard Drive 
13X min/32X max CD-ROM Drive 



Your Personal Workforce 
GP6-350 

More MHz with a bigger 
hard drive and 17" monitor. 



Intel Pentium II Processor 350MHz 

64MB SDRAM 
EV700 .28 Screen Pitch 17" Monitor 

(15.9" viewable) 

STB* 8MB nVidia™ 
AGP Graphics Accelerator 
10GB Urns Ultra ATA Hard Drive 
13X min/32X max CD-ROM Drive 
Intel EtherExpress™ Pro/100+ 
Network Card 



An Unfair Advantage 
GP6-400 

A powerhouse with twice the 
memory and a huge 19" monitor. 



Intel Pentium II Processor 400MHz 

128MB SDRAM 
VX900 .26 Screen Pitch 19" Hitachi* 
Monitor (18" viewable) 

STB 8MB nVidia 
AGP Graphics Accelerator 
10GB 11ms Ultra ATA Hard Drive 
13X min/32X max CD-ROM Drive 
Intel EtherExpress Pro/100+ 
Network Card 



Microsoft* Windows* 98 
MS* Office 97, Small Business Edition 
plus Bookshelf* 98 



Microsoft Windows 98 
MS Office 97, Small Business Edition 
plus Bookshelf 98 



Microsoft Windows 98 
MS Office 97, Small Business Editior 
plus Bookshelf 98 



Gateway Gold 5M Service & Support 
for GP-Series PCs 4 



Gateway Gold Service & Support 
for GP-Series PCs 



Gateway Gold Service & Support 
for GP-Series PCs 



ColdValue Lease S46/mo. for 36 mos: Gold Value Lease S71/mo. for 36 mos. Gold Value Lease S89/mo. for 36 ma 
or $1299 or $1999 or $2499 

How's this for a closing statement? 

(American Power Conversion* Back-UPS ■ 650S Uninterruptible Power Supply ($299), HP Scanjet 5100Cse ($299), HP LaserJet 6Pse Laser Printer ($7S 

gateway.net sm $14.95/mo. 2 



call 800-555-2098 



www.gateway.com 



Add a ZIP" BUILT-IN drive for only S99. 



ITS today's standard n r«p>capaoty removal sfwaoje 
bchaneja and cany you ffes anyadaw. 



Let's talk abo 



0 

ut ,„«, Gateway 



Copy 



Let's talk about going into 



We can help you develop a complete package of manageable systems to meet the unique demands of your 
business. It starts with stable platforms and can be customized with powerful servers, network-ready PCs and 
Solo* portable PCs that allow you to take your office with you on the road. And as your business 
grows, everything from the memory size to the monitor size can be upgraded, so you can keep 
up with technology. You'll also have the reliability of our 24/7 technical support at your disposal. 

Let us help keep your business on top. Call us today. PW1WWI 





business togethe 




The Office Merger 
ALR 7200 Server 

A great workgroup-class server. 



The Corporate Bigwig 
ALR 8200 Server 

This powerful department-class 
server is loaded with extras. 



The Entrepreneur 
3200 E-Series Desktop 
A high-performance desktop that's 
perfect for any business. 



The Portable Office 
Solo 2500LS Portable 

A value-class portable with an 
integrated CD ROM and floppy drive. 



Intel* Pentium* II Processor 400MHz 
SMP-Compliant (Dual Processor Ready) 
Supporting up to 2 Pentium II 

Processors 
128MB ECC 100MHz SDRAM 

(expandable to 1CB) 
4CB Ultra 2 SCSI Hard Drive 
13X min/32X max IDE CD-ROM Drive 
Integrated Intel 10/100 
Twisted Pair Ethernet 
32-Bit PCI Graphics with 
ALR 7200 Tower Case 



Gold Value Lease S133/mo. 
for 36 mos. or S3.799 6 



Intel Pentium II Processor 400MHz 
SMP-Compliant (Dual Processor Ready) 

Supporting up to 2 Pentium II 
Processors (upgradeable to 333MHz) 
128 MB ECC 100 MHz SDRAM 

(expandable to 1CB) 
Integrated 13X min/32X max 
CD-ROM Drive 
3.5" Disk Drive 
Integrated Intel 10/100 
Twisted Pair Ethernet 
32-Bit PCI Graphics with 

2MB DRAM 
13-Bay ALR 8200 Server 
Tower Case 



ALR* InforManager™ 
Management System 



GoldVaiue Lease S186/mo. 
for 36 mos. or $5399 



Intel Pentium II Processor 300MHz 

64MB SDRAM 
EV700 .28 Screen Pitch 17" Monitor 

(15.9" viewable) 
Integrated ATI RAGE PRO TURBO M 
AGPw/4MB 
4GB Hard Drive 
Integrated 13X min/32 max 
CD-ROM Drive 
3.5" Disk Drive 
Highly Serviceable Convertible Chassis 
10/100 Ethernet Adapter 



Microsoft' Windows*95 
DMI 2.0 & Wired for Management 

1.1 Compliant 
Intel LANDesk* Client Manager 3.1 



Gateway Gold'"'' Service & Support 
for E-Series PCs' 



GoldVaiue Lease $52/mo. 
for 36 mos. or $1449 



Intel Pentium II Processor 233MHz 

12.1" TFT Color Display 
32MB SDRAM (expandable to 160MB) 
2MB Graphics Accelerator 
w/64K Colors 

Integrated 8X min/20X max 
CD-ROM Drive 

3.5" Disk Drive 
4GB Hard Drive 
Lithium Ion Battery & AC Pack 
USB Ports, CardBus & 
Zoomed Video Support 
NTSC/PAL Video Output 
Integrated 16-Bit Sound & 
Stereo Speakers 
TelePath* 5610 Modem for Windows 
EZ Pad* Pointing Device 



Microsoft Windows 98 
Microsoft Office 97, Small Business 
Edition plus Bookshelf 98 
LapLink' for Windows 95 
McAfee* Virus Scan 



Gateway Gold Service & Support 
for Portable PCs 



GoldVaiue Lease S85/mo. 
for 36 mos. or $2399 



Let's talk about add-ons: 

American Power Conversion* Smart-UPS* 700 Uninterruptible Power Supply ($399), HP ScanJet 5100Cse ($299), HP Laserjet 6Pse Laser Printer ($799) 

gateway.net™ $14.95/mo. 

call 800-555-2098 

www.gateway.com 
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Let's talk about yo 
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" Gateway. 



Trends Peripherals 



GRAPHICS ACCELERATORS 



One-Uppingthe One-Uppers 



Round three in the fight to con- 
trol your PC graphics has begun, 
as chip and board makers trot out 
the third generation of 2-D/3-D 
graphics accelerators to woo PC 
vendors and retail buyers. The 
game of one-upmanship contin- 
ues with better, faster 3-D. 

The other big news: Memory is 
so cheap (and the demands of 
3-D so great) that many makers 
are forgoing 4MB versions of 
their boards — the typical config- 
uration for mainstream PCs in 
the past year— and delivering 
8MB cards for the former 4MB 
prices. At $250, even 16MB cards 
are now relatively affordable. 
There are also fancy new 3-D- 
graphics effects, including bump 
mapping (where textures can 
take on 3-D effects of their own, 
such as the rough surface of a 
brick wall) and anisotropic filter- 
ing (which cuts down on distor- 



tion when textures are applied to 
tilted surfaces). 
The new Hercules Terminator 

Beast card. (800-532-0600, www 
.hercules.com) uses S3's Savage3D 
integrated 2-D/ 
3-D graphics 
chip. Targeted 
at power users 
of both Win- 
dows produc- 
tivity appli- 
cations and 
graphics-inten- 
sive games, the 
8MB AGP it- 
eration should 

sell for around $130 on the street. 

Also this fall, STB Systems 
(888-234-8750, www.stb.com) is 
releasing its STB Nitro 3200, which 
is based on the Savage3D. Pricing 
is expected to be less than $150 
(street), and like Hercules, STB 
is skipping the 4MB memory 




RACE TO THE FINISH: Number Nine's 
new 2-D/3-D accelerator. 



plateau and going right to an 
8MB version. This AGP card fea- 
tures a 250 -MHz RAMDAC and 
TV-out support so you can view 
the computer image on a TV 
monitor. 

Another chip arrival is the 
RIVA TNT from nVidia. The 
company's previous genera- 
tion, the RIVA 128, delivered 
the fastest 3-D 
performance 
of any inte- 
grated 2-D/3-D 
solution when 
we tested the 
field (see "New 
Technology, 
New Speed," 
December 2, 
1997). Dia- 
mond Multi- 
media offers the TNT-based Dia- 
mond Viper V550, which is available 
in both AGP and PCI versions 
(800-468-5846, www.diamondmm 
com). Diamond is skipping 4MB 
and even 8MB with this offering; 
the 16MB version will be about 
$250 on the street — $50 less than 



the typical price of an 8MB board 
a year ago. 

Number Nine Visual Technol- 
ogy (617-674-0009, www.nine 
.com) plans to have its fourth- 
generation 2-D/3-D accelerator 
in stores in the third quarter, and 
its price is even more impressive. 
The 16MB Number Nine Revolu- 
tion IV, based on the company's 
own Ticket to Ride IV chip, will 
sell for $170 on the street. 

Another new chip set hitting 
the streets before year's end is 
the second-generation Power- 
VR from NEC Electronics and 
VideoLogic (408-588-5558, www 
.powervr.com). The PowerVR 
technology is being used in Sega's 
game consoles in the consumer 
electronics space, and the com- 
pany is bringing a family of 
new chips using the latest tricks 
to the PC arena. The company 
expects major board makers to 
use the chips on cards aimed 
at PC gamers and the retail up- 
grade market (some as low as 
$99) in early 1999.— Jamie M. 
Bsales 



STORAGE 



Faster Recordable CD 



Recordable DVD solutions, 
such as DVD-RAM and DVD+ 
RW, may (still) be just around 
the corner, but for many 
users, recordable 
CD drives re 
main a better 
option. Even 
though the ca- 
pacity of re 
cordable DVD— 
2.6GB and up — is 
spectacular, the first genera- 
tion drives won't allow you to 
create CD disks that you can 
distribute for use in any CD- 
ROM or DVD-ROM drive. A 
650MB compact disk-record- 
able (CD-R) or compact disk- 
rewritable (CD-RW) drive, on 
the other hand, creates disks 
that can be read by most any 
CD-ROM. DVD-ROM. or au- 
dio CD player. 

Smart and Friendly (800-959- 



7001, www.smartandfriendly. 
com) is the first out with a CD-R 
burner that writes disks at an 
impressive 8X speed — that's 
just 9 minutes for a 
full CD. The Smart 
and Friendly CD 
Rocket ($999 



RECORDING FRENZY: NEC and 

Micro Solutions (above left). 

at 20X, and the software bundle 
includes the usual CD master- 
ing software, as well as Sonic 
Foundry's Sound Forge for 
building professional-quality 




sound tracks and music. 

NEC Technologies has a 
unique spin with its three-in- 
one NEC Multi CD-R ($350 street). 
This drive reads CDs 
at 20X speed, writes 
CD-R media at 2X 
speed, and can read, 
write, and rewrite 650- 
MB phase-change PD/ 
CD cartridges (about 
$25 apiece). Intro- 
duced by Panasonic in 1995, PD 
technology is fast and robust, 
but it only garnered a niche fol- 
lowing in the PC market. The 
Multi CD-R lets you write to 
CD-R disks for files you 
need to distribute to others 
(or for creating audio CDs) 
and to PD media for personal 
backup and archiving. NEC 
claims PD is better than the 
competing CD-RW standard for 
such tasks because the car- 
tridges are less prone to wear 
and damage than CD-RW disks. 
Another plus: Some first-gener- 
ation DVD-RAM drives will 
read PD cartridges, too. The 



In our 
March 
10 roundup of 24 
CD-R and CD-RW 
drives, we awarded 
the Editors' Choice to 
drives from Philips and 
Smart and Friendly. 



Multi CD-R drive is being dis- 
tributed domestically for NEC 
by Kanematsu USA (732-271- 
7393, www.multicdr.com). 

For mobile users, 
Micro Solutions is of- 
fering two new port- 
able CD-RW drives 
in its line of Micro So- 
lutions backpack cd- 
rewriters (800-890- 
7227, www.micro- 
solutions.com). Each 4.1-pound 
drive can connect easily to your 
laptop's parallel port, and the 
650MB capacity makes each one 
ideal for storing and transporting 
large presentation files, e-mail 
archives, and the like. As with all 
CD-RW drives, you can create 
read-once CD-R media to share 
with CD-ROM users, use the 
rewritable CD-RW media for 
backup and archiving, and read 
CD-ROM disks. The 2X CD- 
R/2X CD-RW/6X CD-ROM 
version costs around $500 on the 
street, and the 4X CD-R/2X CD- 
RW/6X CD-ROM version runs 
$600.— JMB 
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INTELLIGENCE 

IS THE DIFFERENCE 
BETWEEN A COPIER 
AND A SOLUTION. 




It took a lot of intelligence to come digital copier that could copy, fax and 

up with the first digital copier that print. Which kind of makes you wonder, 

could copy and fax. It took even more if Leonardo da Vinci were around 

intelligence to come up with the first today, would he be working for us? 




We lead. Others copy. 

To find out why we are the No. 1 maker of B/W digital copiers in the US and Euro 
please contact 1-800-63-RICOH or visit our home page at www.ricoh-usa.com 




Trends Internet 



LIST SERVERS 



Lasso Your E-mail 



As e-mail increasingly becomes a 
primary means of communicating, 
list servers and e-mail services are 
becoming more important to busi- 
nesses. List servers automate the 
administration of mailing lists, and 
e-mail services can manage sub- 
scription lists, provide delivery ser- 
vices, and generate reports. The 
following products can help you 
with these tasks. 

Designed specifically for Mi- 
crosoft Windows NT or Windows 
95. Mustang Software's Mustang 
Web Essentials ListCaster (805-873- 
2500, WWW, mustang, com/listcaster) 
is a list server that takes advantage 
of Active Server Pages in Micro- 
soft IIS. Mustang recently released 
Version 2.0 ($499 list), which adds 
such features as customizable tem- 
plates, built-in message probing, 
and an optional subscription con- 
firmation system that prevents 
users from subscribing others to a 
list without their knowledge. 

You can use ListCaster's SMTP/ 
POP3 mail gateway or you can 
use your current SMTP setup. 
ListCaster lets you set up an un- 
limited number of lists that have 
no limit on the number of sub- 
scribers in each. Mailing list con- 
figuration, subscriber data, and 
messages are all stored in data- 
base tables. 

The templates let you set up 
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custom responses to vari- 
ous control messages from 
subscribers. You can in- 
clude macros in the tem- 
plates for inserting dy- 
namic data, such as sub- 
scriber options, from the 
database. 

L-Soft Interna- 
tional's Listserv 
(800-399-5449, 
www\ lsoft.com/ 
listserve.stm) lets you manage 
and control mailing lists on a cor- 
porate network or on the Inter- 
net. Graduated charging lets in- 
dividual departments start their 
own Listserv service for $500 
to $1,000 a year. No technical 
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MANAGED E-MAIL: List- 
serv can automatically 
forward user requests. 




knowledge is required in order to 
use Listserv. 

Whether your Listserv opera- 
tion is decentralized or not, users 
will see the same single-system 
view, which eliminates a need for 
organizational details For exam- 



ple, when a user requests to join a 
particular mailing list, Listserv 
finds the machine this list is locat- 
ed on and automatically forwards 
the user's request. 

For those who want their e-mail 
tasks managed out-of-house, In- 
foBeat Express from InfoBeat 
(www.infobeatexpress.com) may 
be the way to go. A 500,000-mes- 
sage program costs $5,000 to 
$ 10,000 per month, depending on 
the degree of customization. 

InfoBeat Express offers e-mail 
services — including subscrip- 
tion list management, message 
construction, delivery services. 
Web-based reporting, and cus- 
tomer service for e-mail pub- 
lications. 

InfoBeat Express' proprietary 
technology can send as many as six 
million messages per hour in a 
broadcast mode. — Doug Beizer 



WEB FINANCIAL SERVICES 



Small Business Seed Money 



Getting a loan to support a small 
business has always been a has- 
sle. Two free Internet loan ser- 
vices are offering the little guy 
some financial respite by sim- 
plifying the loan application 
process. 

GelSmart's (www.getsmart 
.com) Business Finance Center 
matches business owners with 
prospective lenders. Users select 
the type of financing they're look- 
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Inspired by the model of computer virus protection 
packages that are updated regularly to keep up 
with new offenders, Bright Light Technologies' 
new Bright Mail (www.brightlighlcom) can help 
protect you from spam e-mail. 

Bright Mail's system has a three-pronged 
approach to stopping spam. The Probe Network is 
a massive number of e-mail addresses established 

for the sole purpose of receiving spam. The Bright Light Operations Center evaluates 
newly detected spam and issues rules for ISPs. The third approach is the Spam Wall, a 
filtering engine that identifies and screens out spam based on the updates from the 
Bright Lights Operations Center. The service is now available through such national ISPs 
as AT&T WorldNet Service, Concentric Network, EarthLink Network, and free Web- 
based e-mail provider USA.net. A year license for Bright Light starts at 510,000 for up to 
2,000 seats — Doug Beizer 

AO PC MAGAZINE SEPTEMBER 22. 1W8 



ing for — line of credit, equipment, 
business, real estate loan, or 
accounts receivable financ- 
ing — and fill out the site's 
proprietary SmartMatch ap- 
plication, a short test that 
records loan preferences as 
well as business and credit 
history. Once submitted, the 
SmartMatch information is 
used to generate a list of 
appropriate lenders from 
GetSmart's 14- 
member base for 
small businesses 
Users consent to 
be contacted by 
phone, and lend- 
ers usually get in 
touch within 36 
hours. 

Intuit's Quicken 
Business CashFinder 
( www.cashfinder 
.com) is a Web-based 
service and down- 
loadable software ap- 
plication that auto- 
mates the credit ap- 
plication process. On 
the site, business 



owners review more than 30 
credit options proposed by 10 
participating financial institu- 
tions (such as American Express, 
Chase Manhattan, and Citibank) 
and choose the options they 
want to pursue. Business owners 



4 m. ft;] * %t 



.1 n « 



FIND CAPITAL: GetSmart's applic 
matches you with a lender. 



inn 



then download the CashFinder 
software, which simultaneously 
fills out multiple credit appli- 
cations based on answers sub- 
mitted during an extensive busi- 
ness "interview." Applications 
are printed out. signed, and sent 
by mail. Financial institutions 
generally respond to applica- 
tions within 48 hours of receipt. 
— Emily Cohen 
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TECHNOLOGY 

LG makes it work better 





LG Electronics 




WE PUT PEOPLE FIRST 

Technology today doesn't stand still. Neither 
do we. At LG Electronics, we're always working to 
deliver better products and higher performance. Products like our revolutionary new 
Flatron™ monitor. With its geometrically flat screen, it eliminates distortion and reduces 
glare up to 25% over conventional flat square screens. Or our high-speed, high-capacity 
CD-ROM and DVD-ROM drives. Or our more powerful, more portable Phenom Handheld PCs. 
At LG Electronics, we have people all around the world making technology more efficient and 
more affordable than ever before. See how LG is making it work for you. Call 1-800-243-0000 
or visit www.lgeus.com. 

Choose 367 at www.pcmag.com/infolink 

■ 1 998 LG Electronic* USA Inc All trademarks and/or registered trademarks are property ot their respective owners 



Trends Networking 



New Combo Connections 



The combination of modem and 
Ethernet connectivity on a single 
PC Card has already proven a 
boon to road warriors. 

New developments provide 
even more benefits. The use of 32- 
bit CardBus technology lets the 
PC Card do its own processing 
and sidestep the laptop's CPU. 
This results in faster performance 
and removes a speed bottleneck 
when using an Ethernet connec- 
tion. ISDN connectivity is also 
becoming more widely available, 
which means you can take advan- 
tage of fast connections while on 
the move. So far, the new V.90 
56.6-Kbps standard remains a 
flash upgrade option; the three 
products below adhere to the 
K56flex standard. 

Ositech's Jack of Spades ($239 
list) is among the first PC combo 
cards to implement the new 32-bit 
CardBus technology (888-674- 
8324, www.ositech.com). In addi- 
tion to the faster interface, the Jack 
of Spades includes a 56.6-Kbps 
modem, a 10/100 Fast Ethernet 
network connector, and Ositech's 
Digital Phone Interface (DPI) 
technology. With DPI, you can use 
one RJ-9 handset adapter to con- 



nect to nearly any phone in the 
world, relieving the burden of hav- 
ing to lug around a separate 
adapter for each country you visit. 

Psion Dacom (978-369-0655, 
www.psiondacom.com), one of the 
first companies to release a four- 
function PC Card, uses the 32-bit 
CardBus to push performance up 
a notch on the Psion Dacom Gold 
Card NetGlobal ($269 list).The Net- 
Global packs a 56.6-Kbps modem. 



a 10/100 Ethernet port,PCS/GSM 
cellular phone connectivity, and an 
ISDN connection (requires an op- 
tional $229 cable kit)— all on a 
single PC Card. 

Similarly crammed with fea- 
tures, the 56K Global Communicator 
($299 list) from Simple Technolo- 
gy aims to provide any connection 
you need anywhere in the world 
(800-367-7330, www.simpletech 
.com).Thc Global Communicator 
includes a flash-upgradable 56.6- 
Kbps modem, GSM cellular sup- 
port, a 10/100 Ethernet port, and 
ISDN connectivity on a single PC 
card. In order to use the Ethernet 




or ISDN connectivity, you'll need 
an optional $129.95 cable kit for 
each. For world travelers. Simple 
provides software that configures 
the card for eight different coun- 
tries. — Michael N. Rusignuolo 



NETWORK MAPPING 



Diagram Your Network 



Getting a handle on your steadi- 
ly growing LAN can be a huge 
task, especially when contending 
with the time-consuming chore 
of tracking all of your equipment. 
Two companies have new prod- 
ucts that help you physically map 
out your network. 

Micrografx (800-417-8314, 
www.micrografx.com) now of- 
fers two products for network 
organization: NetworkCharter and 
NetworkCharter Pro. ($349 list and 
$995 list, respectively). Net- 
workCharter's Discovery func- 



>ata Vault 



Direct vendor Dell Computer Corp. is 
making its entrance into the high-volume 
storage market with the Dell PowerVault 
650F, the first enterprise storage system 
based fully on Fibre Channel RAID tech- 
nology. Prices start at SI 5,000 and go up 
to $1 00,000 for fully configured systems. 

The PowerVault 650F incorporates the 
latest enterprise technologies, including 
Pentium II Xeon chips, PCI hot-swap 
capability, and Fibre Channel storage. 
The rack-mountable system will include 
dual-ported Fibre Channel disks, taking 
advantage of Fibre Channel's high data transmission rate of 1 GB per 
second. Dell lets you configure the Power Vault with up to 120 disks, 
giving it a storage capacity of over 2 TB. A single Dell server will be able 
to access up to three PowerVault systems, for a total of over 6TB of 
storage on one server. Also included are redundant RAID controllers, 
power supplies, power cords, and fans. — Carol Mangis 




PICTURE 

Charter 



tion locates all of the devices on 
your LAN and charts them in a 
graph or table. NetworkCharter 
can locate up to 150 devices; for 
finding an unlimited number of 
devices, you'll have to upgrade 
to NetworkCharter Pro, 
which finds all devices 
sitting behind a router 
segment. 

Once charted, you can 
see a graphical represen- 
tation of your entire net- 
work, making new hard- 
ware and connections 
much easier to add. If 
you're setting up a new 
LAN, design wizards 
guide you through the 
complex process and check your 
information against the library 
rules and specifications. Flexible 
documentation features let you 
customize reports using an exten- 
sive library, containing specifica- 
tions for over 5,000 devices and 
components in NetworkCharter 
and over 10,000 in NetworkChar- 
ter Pro. To receive the latest up- 
dates, a library subscription op- 
tion is available to Pro users for 
$400 a year. 

Long-time player Visio Corp. 
(800-248-4746, www.visio. com) 
has added a new level of func- 
tionality to its Visio Profession- 
al 5.0 diagramming package 
with the Visio Solution Pack for 



Novell Directory Services (NDS). 

The Solution Pack is the first 
and only low-cost, drag-and- 
drop diagramming tool avail- 
able for Novell directory struc- 
tures. The Pack is a free down- 
load from the Visio Web site but 
requires that Visio Professional 
5.0 ($350 street) already be in- 
stalled. 

Included in the pack are over 




PERFECT: Micrografx Network- 
locates and charts network devices. 

40 SmartShapes objects that 
correspond to the container and 
leaf objects found in NDS. Each 
shape contains the attributes — 
such as log-on name and net- 
work address — that are neces- 
sary to create new NDS objects. 

The Pack can both read from 
and write to your NDS data- 
base, saving any changes you 
make in Visio back to your 
NDS structure. It's also able 
to graph the entire NDS tree, 
which means you can create an 
organizational view of an NDS 
structure that includes relation- 
ships between peer devices not 
viewable in a horizontal tree 
view. — Adam Asch 
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STATISTICA (automatically configures itself for Windows 98/NT) ■ A complete 
data analysis system with thousands of graphs integrated with all procedures ■ DDE, OLE 
client/server, customizable AutoTask toolbars ■ The largest selection of statistics and 
graphs in a single system; comprehensive implementations of: Exploratory techniques; 
multi-way tabus^anners; nonparametrics; distribution fitting; regression; general 
nonlinear estimation; logit/probit general ANCOVA/MANCOVA; variance components; 
discriminant; log-linear; correspondence; cluster, cotuVexpl. factor analysis; 
multidimensional scaling; classification tress; canonical corr.; item analysis/reliability; 
survival analysis; time series mo<ieling/forecasting; structural equation modeling. Monte 
Carlo simulations; and much more ■ On-line comprehensive introductions/overviews, 
over 3 hours of multimedia step-by-step examples ■ Stats Advisor expert system ■ 
Workbooks with AutoOpen documents ■ Extensive data management facilities (fast 
spreadsheet of unlimited capacity with formulas, Drag-and-Drop, AutoFill, Auto- 
Recalculate, split-screenAariable-speed scrolling, advanced Clipboard support, DDE 
links, hot links to graphs, relational merge, data verification/cleaning) ■ Powerful 
STATISTICA BASIC language (professional development environment) with matrix 
operations, full graphics support, and interface to external programs ■ Batch command 
language, editable macros, "tum-key" automation ■ Open .Architecture: custom-designed 
procedures can be added to toolbars ■ All output displayed in Scrollsheets" 
(customizable, presentation-quality tables with instant 2D/3D/multiple graphs) or word 
processor-style (unlimited) editor with text and graphs ■ Extremely large analysis designs 
(e.g., correlations up to 32,000x32,000) ■ Megafile Manager with up to 32,000 variables 
(8 Mb) per record ■ Unlimited file size; extended/" quadruple" precision; unmatched 
speed ■ Exchanges data/graphs with other applications via DDE, OLE, or extensive file 
import/export facilities (incl. ODBC access to virtually all data bases and mainframe files) 
■ Internet/HTML support ■ Hundreds of types of graphs ■ Facilities to custom-design new 
graph types and add them to menus or toolbars ■ Advanced drawing tools (e.g., editing 
of complex objects in 32x zoom mode), compound (nested) OLE documents, 
Multiple-Graph AutoLayoul Wizard, page layout control; unmatched speed of graph 
redraw • Interactive rotation, perspective and cross-sections of 3D displays ■ Large 
selection of tools for graphical exploration: animated brushing, fitting/smoothing, 
spectral planes, projections, layered compressions. ■ Price $995 

Quick STATISTICA ■ A subset of STATISTICA, a selection of basic statistics and 
the full graphics capabilities of STATISTICA. ■ Price $495 

STATISTICA Industrial System (requires STATISTICA or Quick 
STATISTICA) ■ The largest selection of industrial statistics in a single package: quality 
control charts (real-time data acquisition and database connectivity options), process 
capability analysis, and an extremely comprehensive selection of experimental design 
(DOE) methods ■ Flexible tools to customize and automate all analyses and reports (incl. 
"turn-key" system options, and tools to add custom procedures). ■ Price 

STATISTICA Neural Networks (interfaces with, but does not require 
STATISTICA) ■ The most comprehensive and user-friendly NN application available on the 
market; unique, automatic (AI) algorithms to find the best NN architecture and best 
subsets of variables; Network Design Wizards; unlimited networks. ■ Price $795 

BusinessQuery* for STATISTICA ■ A super-easy to use database 
access, query, and powerful data mining tool based on the award winning. #1 selling 
BusinessObjecLs* technology. ■ Price $495 

Enterprise-wide system connectivity, implementation, 
deployment, and training services, database system integration, real- 
time data acquisition; in the US and overseas (15 overseas subsidiary offices on all 
continents and a wide network of authorized representatives). 

Overseas prices 20% higher. Domestic sh/h $12; 30-day money back guarantee. 

STATISTICA has received the highest 
rating in EVERY comparative review of 
statistics software in which it was 
featured, since its first release. 




StatSoft' 




2300 East 14th Street • Tulsa, OK 741 04 • USA • (918) 749-1 119 • Fax: 

StatSoft GmbH (Hamburg, Germany), ph: +49-40-468866-0. fax: +49-40-468866-77; 

StatSoft Polska Sp. z o.o. (Krakow, Poland), ph: +0601-414151, tax: +012-4225100; 

StatSoft Taiwan (Taipei, Taiwan), ph: +2-2579-8592. fax: +2-2579-8075; 

StatSoft Japan Inc. (Tokyo, Japan), ph: +813-3667-1110. fax: +813-668-3100; 

StatSoft Scandinavia AB (Uppsala, Sweden), ph: +46-18-21-00-45. fax: +46-18-21-00-39; 

StatSoft Iberica (Alges, Portugal), ph: +01-411-2580. fax: +01-411-2580: 

StatSoft Brazil Ltda. (Sao Paulo, Brazil), ph: +55-11-453-5588. fax: +55-11-44-15177: 

Choose 057 at www.pcmag.com/infolink 



(91B) 749-2217 • e-mail: info@statsoH.com • WEB: http://www.statsott.com 

StatSoft France (Paris, France), ph: +33-01-45-185-999. fax: +33-01-45-185-285: 

StatSoft Italia srl (Padova, Italy), ph: +39-49-893-4654. fax: +39-49-893-2897; 

StatSoft Pacific Pty Ltd. (Melbourne, Australia), ph: +613-9521-4833. fax: +613-9521-4288: 

StatSoft Ltd. (London. UK), ph: +44-1234-341226. fax: +44-1234-341622 

StatSoft Korea (Seoul, Korea), ph: +82-2-783-5875. fax: +82-2-783-5874: 

StatSoft Netherlands (Gronlngen, Netherlands), ph +050-5267310, tax: +050-5277665; 

StatSoft Russia (Moscow, Russia), ph: +7-5-916-8838. fax: +7-95-916-0393 cp^, smsofi inc 1998 



A dear choice 

from any point 
of view. 



Look what we've done. We've designed an entire series of 
feature-rich, award-winning monitors in all the popular sizes. 
Our superior engineering makes our products the choice of 
an overwhelming number of experts. If you're looking for 
a reliable resource for monitors, made by an innovative, 
quality-driven company, the choice is easy...iiyama. 





CRT monitor Model/ 
Viewable Arei 


TCO 


ooi nan 

CRT Typo 


Max. Horizontal 
Scan Rate 


Max. 
Rateliilloa 


EH. Strati 
Prlca 


21" 


VltlonMitlar Pro SD2 119.5" VIS) 
VltionMatlir Pro SOI 119.5" VtSI 
VltlonMnler 502 119.5" VISI 
VliionMitler 501 119.5" VISI 


TCO '95 
TCO '95 
TCO '95 
TCO 95 


028mm/AG 
0 28mm: AG 
0.27mm/dp 
0.27mm/dp 


HOkhz 
96kh2 
HOkhz 
96kh2 


1800 x 1440.? 74ru 
1600 x 1200k 75hz 
1800 x 1440@74hz 
1600x1200^75hz 


SI 059 
$999 
$1,059 
$999 


19" 


VltlonMnler 450 118.0" VIS) 


TCO '95 


0.26mm/dp 


102klu 


1600 x 12008 80hz 


$699 


17" 


VitlonMuttr Pro 400 118.0" VISI 
VUlMMatttr 400 118.0" VISI 


TCO '95 
TCO '95 


025mm/AG 
0.26mm/dp 


96knz 
96kh; 


1600 x 1200« 75tiz 
1600 x 12M@75riz 


$529 
$489 


IS" 


VhrhnMMtr 350 113.7" VIS) 


MPR-ll 


0.28mm/dp 


69khz 


1280 x 10246 65hz 


$248 






TFT/ LCD monitor Model 


TCO 


Pixel Pitch 


Mai. Horizontal 
Scan Rata 


Mat. 

Resolution 


Est Strati 
Prlct 


NT 


Pro Ule 36 


TCO '95 


0279mm 


625kh2 


1024 x 766 i 75hz 


$998 


15" 


Pro Lflt 38a 

Pro Utt 38b (with USB & Speaker! 


TCO 95 
TCO '95 


0279mm 
0.279mm 


62.5khz 
62 5khz 


1024x768«75riz 
1024 x 768@75hz 


$1 498 

$1,698 
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1998 
Ve»nMaster450 




17" 

VisionlYlaster 400 Series 
From $489 

Great for any application 
and internet use. Aperture 
Grill and Shadow Mask. 
TC095 Standard. 



19" 

VisionlYlaster 450 
$699 

Terrific upgrade from our 
17" for all applications. 

PC World "1998 World Class 
Award Winner." TC095 Standard 






21" 

VisionlYlaster 500 Series 
From $999 

Great for graphics and 
business applications. 
Aperture Grill and Shadow 
Mask. TC095 Standard. 



TFT LCD 
ProLite Series 
From $998 

A great space saver for 
all applications. 

Lightweight and Portable. 
TC095 Standard. 
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For the name of your local dealer call: (800) 3944335 • www.iiyama.com 

1996 iiyama North America. Inc. All rtgfits reserved, nyama. the iryama logo, and the RSVP logo are trademarks of iryama North America, Inc All other trademarks are the properties ot their respective owners. 
Estimated Street Price is shown, actual price may vary. Prices do not include shipping, handling and any applicable taxes Specifications are subject to change without notice. 
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LCD Monitors Go Digital 

Falling prices, improved picture quality, and new, all-digital interfaces make flat- 
panel desktop monitors a reality for more users. 



By Alfred Poor 

There's no doubt that LCD 
(liquid crystal display) desk- 
top monitors look great — 
almost everybody wants one. For 
now, comparatively few people 
have them, primarily because 
they cost much more than a sim- 
ilar-size CRT (cathode ray tube) 
monitor and do not suit a typical 
user's budget. And there are 
some image-quality problems 
that can make an LCD monitor 
less appealing. 

Those problems may just be 
on the verge of disappearing. 
How? First, increased LCD 
manufacturing capacity world- 
wide and better production 
yields have helped to drive 
panel costs down in recent 
months. Second, and even big- 
ger news, is that digital inter- 
faces now make it possible to 



improve image quality while 
lowering prices. 

THE DIGITAL DIRECTION 

Digital connections for LCD 
panels are nothing new: Note- 
book computers have used these 
connections for years, because 
they simplify the graphics and 
display circuitry required for the 
system and create a better-quali- 
ty image. Desktop LCD monitors 
that used digital interfaces gener- 
ally have not been favored in the 
market. Why? Such a panel re- 
quired a specific, proprietary 
graphics card, which in many 
cases didn't provide an attractive 
enough ratio of price to perfor- 
mance for the end user. 

Instead, display manufacturers 
focused on creating LCD moni- 
tors that could connect to the 
standard VGA analog port on 



just about any graphics card. 
Though easier for the buyer, this 
created problems for the manu- 
facturer. To understand the na- 
ture of these problems, we need 
to follow the path that image data 
takes through your computer. 

Images start off as digital 
data, calculated by the PC's 
processor and the graphics accel- 
erator, and then stored in video 
buffer memory on the graphics 
card. On a typical graphics card, 
this data is run through a digital- 
to-analog converter (DAC), 
which changes the digital on/off 
bits of information into a series 
of analog waves. These waves are 
then transmitted to the monitor 
through a set of five wires that 
are connected to the monitor 
(one each for red, green, and 
blue, plus horizontal and vertical 
synchronization signals). 
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This analog wave information 
is particularly well suited to CRT 
operation, as the wave forms can 
be used to modify the monitor's 
electron gun beams as they play 
across the inside surface of the 
monitor, increasing and decreas- 
ing the intensity of the beam to 
create brighter or dimmer pixels. 
A small amount of information is 
lost in the translation from digital 
to analog signals, but generally 
the difference is not enough to be 
noticeable — given the limitations 
of human visual perception and 
the CRT's ability to reproduce 
subtle signal differences, 

LCD monitors, on the other 
hand, fundamentally are digital 
products. The pixel calculated by 
the display driver in the comput- 
er corresponds precisely to a spe- 
cific set of liquid crystal cells on 
the LCD monitor. Converting 
the digital data in the computer 
to analog data for transmission to 
the panel and then converting the 
data back again to digital infor- 
mation at the panel degrades 
image quality and is unnecessary. 

An LCD monitor may not be 
able lo calculate the precise pixel 
location for a given amount of in- 
formation. As a result, some 



screen images and patterns may 
cause unwanted visual artifacts 
such as banding or jittery pixels. 
Most analog LCD monitors have 
phase and clock controls to help 
adjust the monitor's circuitry to 
process the signal as accurately as 
possible. But it's rare that all of 
these artifacts can be eliminated. 

DIGITAL DIFFERENCES 

With a digital interface, there are 
no phase or clock adjustments 
required; each pixel is displayed 
in precisely the right spot.There 
is also no flicker from slow re- 
fresh rates on an LCD panel, so 
you can set your graphics card to 
a 60-Hz refresh rate, which can 
free up card bandwidth for faster 
image processing. All data trav- 
els to the monitor without error 
being introduced by two conver- 
sions, so a black pixel is dis- 
played as black instead of dark 
gray, for instance. The result is a 
stunningly high-contrast image, 
which makes pictures look bet- 
ter and text look sharper. 

Best of all. the manufacturer 
doesn't have to build expensive 
analog-to-digital signal conver- 
sion hardware into the LCD 
monitor. According to some 



sources, this can save between 
$150 and $200 in production 
costs. Now that prices for 15- 
inch diagonal panels have fallen 
to $1 ,000 and below, this savings 
can represent a significant por- 
tion of the end-user cost. 

The display industry has been 
struggling to establish a series of 
standards to cover the digital in- 
terface for desktop monitors 
(see the sidebar). But the whole 
market segment got a jump start 
this past summer when Compaq 
released its new Presario 5600 
series of home PCs with a new 
flat-panel monitor — the FP500. 
The display uses a digital inter- 
face, but instead of a proprietary 
card, the system comes with a 
new AGP graphics accelerator 
card from ATI Technologies — 
the Xpert LCD. This single card 
has a standard 15-pin analog 
SVGA connector plus a video 
output to connect to a televi- 
sion, and a new 20-pin connec- 
tor for a digital monitor. 

You can expect to see your op- 
tions expand even further in the 
near future. Compaq is part of the 
Digital Flat Panel ( DFP) Work- 
ing Group that is developing a 
standard interface. Other major 



companies besides ATI have also 
joined the group, including Ma- 
trox and STB among graphics 
card manufacturers, and monitor 
manufacturers Acer, MAG Inno- 
vision, Princeton, and ViewSonic. 
This may well become the critical 
mass required to establish a set of 
standards quickly. 

For this roundup, we took a 
close look at the Compaq Pre- 
sario FP500 and the Princeton 
DPP 500 monitors, each of which 
uses the same interface and 
works with the ATI Xpert LCD 
card, which uses the Rage 3-D 
LT Pro chip. We also compared 
these with the Toshiba TekBright 
50D, which uses a proprietary 
card, and the modernistic, two- 
panel STB Galileo 15. 

As you'll see from the reviews, 
one point is as clear as the images 
on these screens: Digital desktop 
monitors with digital interfaces 
are visibly better than similar 
products that try to work with 
analog interfaces. Add the lower 
production costs and broad- 
based support among key manu- 
facturers, and chances are good 
that you'll see a space-saving, eye- 
popping, flat-panel monitor on a 
desk near sun in the near future. 



Has the Standards Race Already Been Run? 



Whenever a standards dispute arises. so does the ghost of 
the infamous VHS-versus-Betamax struggle in the 
early days of videocassette recorders. But in the debate 
about digital panel interfaces, there's a good chance that the 
struggle is already all over except for the shouting. 

There are many different overlapping and competing stan- 
dards. The proliferation arises from the fact that there are 
different parts of the engineering puzzle to solve, and different 
companies are working to find their own solutions. One of the 
key problems is getting data from the graphics card to the 
panel rapidly enough. EGA monitors sent image data in paral- 
lel over six separate signal wires, six bits per pixel; this resulted 
in a very limited color palette. 

The better approach is to send high-speed serial data across 
fewer signal wires and then reassemble the pixel data for dis- 
play. This approach requires remarkably fast transfer rates — 
more than 3 gigabits per second. 

FACE-OFF 

Currently, there are two competing camps to set the standard for 
this transfer technology. LVDS (Low- Voltage Differential Signal- 



ing) is u design used widely in notebook panel connections and is 
championed for desktop monitor use by National Semiconduc- 
tor. Number Nine. and Silicon Graphics, among others. The other 
side has chosen the PanelLink technology developed by Silicon 
Image of Cupertino, California, which provides transmitter and 
receiver chips to transfer data using TMDS (Transition Mini- 
mized Differential Signaling), which is a standard backed by 
VESA (Video Electronics Standards Association). 

The LVDS camp contends that there are technical problems 
with implementing PanelLink in production quantities, and 
that the technology is not capable of handling high-resolution 
displays above 1.28()-by- 1.024 (SXGA).The companies also 
point out that, at present. PanelLink products depend on a 
single source (Silicon Image) for key components. 

On the other side, the PanelLink supporters state that their 
solution is simpler: The connection depends on just three pairs of 
wires compared with the four pairs for LVDS. PanelLink con- 
nections can be run over standard twisted pairs and over dis- 
tances up to five meters. And the TMDS technology has been 
chosen by VESA for both its Flat Panel Display-2 (DFP-2) 
standard for notebooks and its Plug and Display (P&D) slan- 
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Compaq Computer Corp. 

Compaq Presario FP500 

The Compaq Presario FP500 is 
the bellwether monitor for digi- 
tal desktop displays. And at 
$1,000 (street) for a 14.1- I 
inch-viewable, l,024-by-768 I 
resolution display, the unit is B 
priced only slightly higher than I 
some top-of-the-line 17-inch 
monitors that provide a func- 
tionally equivalent image. 

The monitor uses a DFP 
standard 20-pin PanelLink digital 
connection; we used an ATI 
Xpert LCD ($ 1 50 street) graph- 
ics adapter for testing. Installation 
and setup are simple: Plug in the 
power and connect the data cable 
to the graphics adapter, power 
up, and you're ready to go. 

As with the other digital pan- 
els in this group, there were no 
image size or position adjust- 
ments to make, contrast controls, 
or clock and phase settings to 
tweak. In fact, the only controls 
are the power switch and the 
brightness control — and the 
brightness adjustments covered a 
limited range at that. 

The FP500 excels at displaying 
high- and low-end levels of gray, 
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Compaq PresaT 

Street price: $1,000" 
Compaq Computer Corp., Houston; 
800-345-1518,281-370-0670 
www.compaq.com 

even without conventional 
brightness and contrast adjust- 
ments. The panel is better at dis- 
playing detail in shadow or bright 
areas of an image than the vast 
majority of standard CRT dis- 
plays. The pixel tracking and 
moire tests resulted in Gibraltar- 
steady images that are found only 
with digital interface displays. 

Color tracking was excellent 
(there were no undesirable col- 
ored tints to any gray levels) and 
256-step color ramps were 



dard for the desktop monitor digital interface. 

Perhaps the most important argument is an empirical one: 
The Digital Flat Panel (DFP) Working Group chose TMDS 
and PanelLink for its connection and is shipping products that 
use the technology now. The DFP connection uses a simple 
20-pin connector (instead of the 26-pin VESA P&D connec- 
tor that is also designed to carry sound and USB data (.That 
PanelLink cannot currently handle resolutions higher than 
SXG A is only a problem for workstation and high-end graph- 
ics card manufacturers, because the majority of PC users run 
their displays at SXG A or lower resolutions. Also significant 
is that there are no desktop products ship- 
ping yet based on a standard interface using LVDS. 

If the major players in the DFP group follow the lead 
already established by ATI. Compaq, and Princeton, and we 
see the low-cost, high-quality graphics cards and monitors 
that are anticipated to appear between now and the end of 
the year, the DFP implementation of TMDS and Panel- 
Link may gain an insurmountable lead in this market seg- 
ment. The DFP group is submitting its design to VESA 
for approval as a standard, and if accepted, the race may be 
over before the other competitors are out of their starting 
blocks. — AP 



smooth and unbro- 
ken, though there was 
a bit of an abrupt drop- 
off at the lowest levels. 
I Text was crystal clear, 
I with 9-pixel text (6.8 
points) easily legible. 
The monitor has one 
flaw that detracted from its 
image quality. Compared 
with some, the FPSOO's LCD 
panel has a rather limited 
viewing angle. If you view from 
I off-axis — especially in the ver- 
tical plane — the image qual- 
ity suffers, and in some cases, 
the image shades will actually 
reverse. This problem is most vis- 
ible when looking from below 
and to the side of the screen. Less 
of a problem but still noticeable 
are the dark and light regions 
around the edge of the panel. 

This monitor is built to accom- 
modate multimedia, with a pair 
of JBL speakers designed to clip 
on the sides of the panel like a 
pair of mouse ears. The display 
also has a built-in microphone. 

The Compaq Presario FP500 
is a worthy candidate for its 
vanguard position. The price is 
within reach of many users, | 
and its image quality is diffi- 
cult to match with any CRT. Its 
compact size and light weight — 
14 pounds — deliver a large view- 
ing area to even cramped work- 
ing settings. This unit is an 
excellent choice for a flat-panel 
desktop monitor. 

Princeton 

Princeton DPP 500 

In this new field of digital desktop 
monitors, the Princeton DPP 500 
is the value leader. Unlike the 
Compaq offering, Princeton's 14- 
inch, l,024-by-768 resolution dis- 
play also includes an ATI Xpert 
LCD graphics adapter with the 
Rage LT Pro 3-D accelerator 
chip. With an estimated street 
price of $950, this package comes 
close to parity with the cost of a 
17-inch CRT and equivalent 
graphics card. 

As with the Compaq, the only 
controls on the DPP 500 are 



power and brightness. Though 
the monitor had the same deep- 
space blacks as the Compaq unit, 
the DPP 500 was not able to pro- 
duce the dark and light shades of 
gray as well. The DPP 500 also 
had two bright pixel defects — 
one of which appeared midway 
through our testing. The moni- 
tor's viewing angle was better 
than the Compaq's but was still 
weak when viewed from above 
or below. 

Color tones were excellent, 
and there were no color-tracking 
flaws. Images were rock solid, and 
9-pixel text was easy to read. The 
backlight illumination showed 
excellent uniformity across the 

entire screen. The only minor 
flaws were 




Princeton ucp am 
Street price: $950 
Princeton, Santa Ana, CA; 800-747- 
6249,714-751-8405 
www.prgr.com 
401 atwww.pcmag.com/infolink. 

a bit of banding in the 256-color 
ramps and some faint ghosting 
that was barely noticeable. 

This panel is able to scale up 
lower resolutions to fill the 
screen. It also does a good job 
with 800-by-600 images using 
anti-aliasing techniques to 
smooth scaled text and images. 
The DPP 500 has built-in stereo 
speakers, which sounded a bit 
thin, and a microphone. 

Although the panel may not 
be able to recreate dark and light 
details as well as some of the oth- 
ers, the Princeton DPP 500 is an 
attractive monitor — both in 
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terms of price and perfor- 
mance — and a harbinger of the 
heated competition that is likely 
to become even hotter in this 
market before the year ends. 

STB Systems Inc. 

STB Galileo 15 

The STB Galileo 15, from STB 
Systems, is the Janus of the moni- 
tor world — being possibly the 
only product that can face two di- 
rections at the same time. Target- 
ed at financial installations where 
users need access to a lot of infor- 
mation in a small space, the unit's 
$2,500 street price reflects 
its narrow market. 

You get a lot 
for the price, how- 
ever: Two 15-inch 
digital-interface 
LCD panels mount 
ed on a single stan 
so that they can tilt 
and swivel indepen- 
dently.each with 1.024- 
by-768 resolution. Sep 
arate data cables (using 
PanelLink technology 
but with different connec- 
tors than the DFP stan 
dard) lead from the back of 
each panel to a single proprietary 
PCI graphics adapter. This 
adapter, the STB Symmetry, is 
outfitted with a pair of S3 Aurora 
64+ graphics processors. Essen- 
tially, you get the equivalent of 
two 1 7-inch CRT displays with a 
smaller footprint than one CRT 
would require. 

The panel has no physical con- 
trols, and the software contrast 
control appears to have more im- 
pact on brightness than contrast. 
In any event, the display was ex- 
cellent for text applications — just 
as you might expect, considering 
its target audience. The black 
level was convincingly dark, and 
image contrast was excellent.The 
panels showed no signs of ghost- 
ing or streaking, and the pixel 
tracking and moire patterns were 
rock steady without any jitter or 
drift. Nine-pixel text was crisp 
and clear. 

These panels did have their 



weak points, however. They are 
only 16-bit panels, so they are not 
able to display more than 64 gray 
shades (and only 32 shades of red 
or blue).This resulted in banding 
on our color ramp tests and limit- 
ed ability to produce very dark or 
very light shades of gray. As a re- 
sult, this is not the display to pick 
for graphics applications 

There were some other minor 
flaws. The bottom and top edges 
were brighter than the rest of the 
image on both screens. There was 
also one small bright pixel defect 
on each panel. From a design 
standpoint, the fact that each 




STB Galileo 15 

Street price: $2,500 
STB Systems Inc., Richardson, TX; 
888-478-2687, 972-234-8750 
www.stbmvp.com 

402 at www.pcmag. com/infolink. 

panel has its own power supply 
and power cord seems somewhat 
clumsy and inconvenient; a single 
power cord and a single data 
cable would make desktop cable 
management easier. 

The Galileo 15 comes with 
special software — called Media- 
tor II — that treats the two panels 
as a single display. Using it. you 
can drag windows from one side 
to the other at will or zoom your 
application window to full screen 
so that your spreadsheets fill both 
panels. The one drawback is that 
STB only has Symmetry drivers 
for Windows NT 4.0; the display 
system is not yet available for 
Windows 95 or 98 installations. 

The STB Galileo 15 is not for 
everyone, but it is well suited for 
its target market. If space is at a 
premium and you need access to 
enormous amounts of data from 
a Windows NT system, you may 



find yourself smiling into both 
faces of this unique display. 

Toshiba America 
Information Systems 

Toshiba TekBright50D 

The Toshiba TekBright 50D digi- 
tal LCD desktop monitor is both 
good looking and clever. With an 
estimated street price of $1 .600. 
the 1 ,024-by-768 resolution panel 
costs a bit more than its competi- 
tors but does something the other 
digital panels can't do: It rotates 
from landscape to portrait orien- 
tation. Price aside, this is the panel 
to beat. 

Ihe DFP connection 
was not defined when 
this product was devel- 
oped, so Toshiba used 
PanelLink technology 
with its own connector 
and its own proprietary 
graphics adapter. Ac- 
cording toToshiba, there are 
plans to move to the 20-pin con- 
nector used by DFP products 
in the future to provide cus- 
tomers with a more flexible 
solution. Ihe panel comes 
with a PC I graphics adapter dri- 
ven by an S3 ViRGE/MX graph- 
ics processor. 

The TekBright is simple and 
elegant.There's a power switch in 
the back, stereo speakers mount- 
ed in the feet of the stand, and a 
speaker-mute switch on one of 
the feet. There are also jacks for 
external speakers and a micro- 
phone if you want to use a head- 
set, or you can just speak into the 
mike built into the panel's case. A 
brightness control on the side of 
the panel is, surprisingly enough, 
an old-fashioned analog thumb- 
wheel. Just as surprising, this con- 
trol is one of the easiest to adjust 
of all the panels we tested. 

The image had remarkably 
uniform illumination, marred 
only by a slight splash of bright- 
ness along the bottom edge. Pixel 
tracking images are so steady, 
they look as if they were painted 
on, and there are no moire pat- 
terns. Color tracking is excellent, 
with only the faintest ghosting in 



evidence. The biggest problem 
with the image quality is that 
color ramps fall off to black a bit 
abruptly at the low end, but this 
only affects images with faint de- 
tails in deep shadow. Also, the 
panel does not scale up lower-res- 
olution images well, displaying 
them in an unenlarged view — 
which is probably a better choice 
with this display. 

TheTekBright's rotation fea- 
ture is especially handy for peo- 
ple working with desktop pub- 
lishing or editing text. In portrait 
mode, you can view a full page 
at full scale. An icon in the tool 
tray on the Task Bar gives you 
quick access to either portrait or 
landscape mode. But be sure to 
change the orientation before 




Toshiba TekBH 

Street price: 
Toshiba America InfdnHGon 
Systems, Irvine, CA; 800-867-4422, 
949-583-3000; 
www.toshiba.com 

403 atwww.pcmag.com/intotink. 

you spin the display on its stand, 
because it's maddeningly diffi- 
cult to run a mouse when all the 
movements are shifted by 90 de- 
grees. Off-axis viewing is ex- 
cellent in both planes, which is 
important given its two-way ori- 
entation. 

Image quality alone makes this 
unit stand out in the crowd. If 
Toshiba brings out a newer ver- 
sion with a more competitive 
price and a connector that's us- 
able with other manufacturer's 
graphics adapters, this unit will be 
that much more appealing. 09 
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POWER USERS 

HAVE DISCOVERED 

THE BEST KEPT SECRET 

IN THE PC INDUSTRY. 



MAJOR DEFENSE CONTRACTOR RAYTHEON 
HAS DEPLOYED OVER 100,000 MICRON SYSTEMS 
FOR MISSION-CRITICAL APPLICATIONS. 
(INCLUDING STAYING WITHIN BUDGET) 



When defense contractor Raytheon Data 
Systems needs to provide 
some of the fastest, most 
powerful and affordable 
systems to their clients, 
including the US Air Force 
and the US Navy, they turn 
to Micron. In an environment 
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powerful and reliable systems will do. And that's 
exactly what Micron has 
delivered for years. By pre- 
configuring systems to perfectly 
meet highly specialized needs 
and while keeping our prices low 
to meet the budget of any 
business, we offer the perfect 




focused purely on superior fire-power, 
unflinching performance, and no option but 
victory. Micron'" desktops integrate flawlessly 
When a country's 
security and freedom are 
at stake, Raytheon knows 
that compromise is not an 
option and only the most 



solution for the demanding user. If you're looking 
for desktops that are as powerful as a fighter jet 

and as reliable as a trained 

soldier, take a closer look at the 
Micron Millennia'. We think 
you'll soon see why those 
whose lives depend on their 
computers depend on Micron. 





Micron's Millennia 400 DVD Edition was the fastest of 
all, with a mind-bending PC World bench score of 210.' 



PC World Online. May 1998 
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MICRON DESKTOPS 

SATISFACTION BY THE 



#1 IN TOTAL CUSTOMER 
READERS OF PCWEEK 
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When power users want performance desktops, 
they turn to Micron. And judging from their 
response, they're impressed. Perhaps that's 
because Micron offers the power of 
a 400MHz machine that PC World 
rated faster than any other 400MHz 
system they tested. But power is 
not enough. Which is why 
Micron builds every system 




using only the finest quality, reliable 
components and backs them up with our 

responsive and knowledgeable tech 
support and sales force - all at 
prices you wouldn't expect to find 
from a top-tier S2 billion direct 
systems manufacturer. 
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New Micron MicroTower featured in photo 



MtUmnu 3M/400 MHknnuj X*u 
Jut '98 Si* '97 

Auc '98 



MiUennu Xra 
Dk'97 



(Complete 300MHz Micron Systems Starting at Just $1,249) 



The Power of Pentium® II at Breakthrough Prices 



Millennia C300 



Millennia 350 



Millennia 400 



Millennia 400 



1 Intel Celeron' processor 300MHz 
' 32MB SDRAM Memory 
i 4.3GB Ultra ATA hard drive 

■ 15" Micron 500Vx monitor (13.8" display) 

■ New MicroTower* Case 
' 82440EX chip set 

' 2MB Rash BIOS 
1 3.5" floppy drive 
' 32X max speed CD-ROM drive 
' nVidia Riva 128. 4MB SGRAM 3D AGP graphics 
1 Pa 64-voice Wavetable sound 
1 Advent AV009 stereo speakers 
' 3Com/U.S. Robotics 56K WinModem" 
1 104-key enhanced keyboard 
' Microsoft IntelliMouse 
1 Microsoft Windows 98 
1 Microsoft Home Essentials with 
Microsoft Power Pak 

1 5-year/3-year Micron Power" limited warranty 



' Intel Pentium II processor 350MH: 

> 64MB lOOMKz SDRAM 

1 8.4GB Ultra ATA hard drive 

1 17" Micron 700Vx (15.9" display) monitor 

' New MicroTower Case 

' 82440BX chip set 

' 512KB internal cache, 2MB Rash BIOS 

i 3.5" floppy drive 

1 32X max speed CD-ROM drive 

' nVidia Diva 128. 4MB SGRAM 30 AGP graphics 

' PCI 64-voice wavetable sound 

' Advent AV009 stereo speakers 

' 3Com, U.S. Robotics 56K WinModem" 

' 104-key enhanced keyboard 

' Microsoft IntelliMouse 

■ Microsoft Windows 98 

i Microsoft Home Essentials with 

Microsoft Power Pak 
' 5-year/3-year Micron Power limited warranty 



■ Intel Pentium II processor 4O0MH' 

■ 64MB 100MHz SDRAM 

' 8.4GB Ultra ATA hard drive 

■ 17' Micron 700Vx (15.9* display) monitor 
1 New MicroTower Case 

' 82440BX chip set 

'512KB internal cache. 2MB Rash BIOS 

■ 3.5" floppy drive 

• 32X EIDE variable speed CD-ROM drive 

■ nVidia Riva 128, 4MB SGRAM 30 AGP graphics 
' 64-voice Wavetable 3D stereo sound 

■ Advent AV009 stereo speakers 

• 3Com/Ui. Robotics 56K WinModem" 
' 104-key enhanced keyboard 

1 Microsoft IntelliMouse 

• Microsoft Windows 98 

• Microsoft Home Essentials wfth 
Microsoft Power Pak 

• 5-year / 3-year Micron Power limited warranty 



1 Intel Pentium n processor 400MH: 

' 128MB 100MH: SDRAM 

' 10GB Ultra ATA hard drive 

1 19" Micron 900Lx (18" display) monitor 

■ MiniTower Case 

' 82440BX drip set 

' 512KB internal cache, 2MB Rash BIOS 
1 3.5" floppy drive 

' 32X EIDE variable speed CD-ROM drive 

> Real 3D StarfigMer i740. 8MB UP graphics 

1 64-voice Wavetable 3D stereo sound 

1 Advent AV009 stereo speakers 

' 3Com/US. Robotics 56K WinModem" 

' 104-key enhanced keyboard 

' Microsoft Intetb'Mouse 

' Microsoft Windows 98 

' Microsoft Office 97 Small Business Edition 

• 5-year / 3-year Micron Power limited warranty 



* 1,249 


Bus. Lease 
$44/mo. 


$ 1,799 


Bus. Lease 
$63/mo. 


$ 1,899 


Bus. Lease 
$66/mo. 


$ 2,499 


Bus. Lease 
S87/mo. 


UPGRADE TO: 

• 6.4G8 Ultra ATA hard drive 

■ 17" Micron 700Vx (15.9" display) monitor 


UPGRADE TO: 

• Iomega 100MB Zip drive 

• DVD-ROM drive* " and PO decoder card 


UPGRADE TO: 

• Iomega 100MB Zip drive 

• OVD-ROM drive" ' * and PO decoder card 


UPGRADE TO: 

■ Iomega 100MB Zip drive 

• DVD-ROM drive* * * and PO decoder card 


$ 1,458 


Bus. Lease 
$52/mo. 


'2049 


Bus. Lease 
$72/mo. 


*2,1 49 


Bus. Lease 
$75/mo. 


$ 2 f 749 


Bus. Lease 
S96/mo. 
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Call Toll Free 888-215-6512 

www.micronpc.com/pcniag 



INSPIRED DESIGN REQUIRES BOTH VISIONARY 
THINKING AND FLAWLESS EXECUTION. 

(TWO THINGS DOREEN LORENZO AND HER 
GOBOOK HAVE IN COMMON) 




As president of frog New 
Media, Doreen Lorenzo is 
pioneering integrated strategic 
design and communications. 
Covering the spectrum from 
strategic planning and brand communications to 
product development and new media, frog has 
emerged as one of the clear leaders in the design 
industry. For over three decades and through 
hundreds of innovative 
design solutions for clients 
like Sony, Apple, and 
Disney, frog has perfectly 
blended a brilliant staff and 
the high-end equipment 




necessary to bring their ideas to life. Lorenzo and 
her GoBook™ are no exception. "There's just 
no way to take our clients global when 
I'm shackled to a desk," 
says Lorenzo. "And my 
GoBook gives me the mobility 
I need, without giving up power." With an 
innovative modular battery design and the 
versatility to play the role of either lightweight 
UltraPortable or high-speed desktop 
replacement, it's no wonder the Micron™ 
GoBook is the companion of choice 
for those who stop at nothing to 
succeed. Call us and put the power 
of GoBook to work for you. 



Starts at just 1 .35" thin 
weighs as little as 4.4lbs 





GoBook Notebook Now Features 
Fast Intel* Pentium* II Processors. 



"For Standing Up to the Vagaries of Travel, 
the Micron GoBook is the Best Bet Going. " 

CNET Editors' Choice. Best UltraPortable Reviewed, June "98 
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THE GOBOOK OUTPERFORMED EVERY OTHER 
MACHINE IN OUR REVIEW BY A SIZABLE MARGIN. 



ff 



Remember when you first heard about portable 
computers? You probably imagined an unbelievably 
powerful, incredibly light machine that lasted all day 
without being plugged in. A machine that would 
unshackle you from the office forever. 
So did our engineers. The experts 



CNET Editors' Choice, Best UttraPortable Reviewed, June '98 

and professionals who use them 
agree, with an innovative modular 
battery design, as little as 4.4* 
pounds in weight, and true desktop 
performance, nothing compares to 
the Micron GoBook. 




GoBook - Now With The Power Of The Intel Pentium II Processor 



GoBook 266 



GoBook? 233 



GoBook? 266 



Intel Pentium processor with MMX™ technology 266MHz 
32MB EDO RAM 
2.1GB hard drive 
Bay battery 
4.4lbs (w/f loppy)* 

6.7lbs (w/opt./base battery & floppy) 

512K L2 pipeline burst cache 

12.1" SVGA display 

Pa bus with 128-bit graphics 

USB. parallel, serial, VGA, PS/2, NTSC/S-Video ports 

S-Video Out; MPEG compatible 

CardBus/Zoomed Video ready 

16-bit stereo/Wavetable sound 

Microphone, stereo line-in/out jacks 

24X modular CD-ROM drive 

2 Type II or 1 Type in PCMCIA slots 

2-way infrared port 

Touchpad pointing device 

Norton Anti-Virus 

System Wizard Mobile Client 

Microsoft' Windows 98 

5-year/l-year Micron limited warranty 



Intel Pentium II processor 233MHz 
32MB EDO RAM 
2.1GB hard drive 
Bay battery 
4.4lbs (w/f loppy)* 

6.7lbs (w/opt./base battery & floppy) 

512K L2 pipeline burst cache 

12.1" SVGA display 

Pa bus with 128-bit graphics 

USB, parallel, serial, VGA, PS/2, NTSC/S-Video ports 

S-Video Out; MPEG compatible 

CardBus/Zoomed Video ready 

16-bit stereo/Wavetable sound 

Microphone, stereo line-in/out jacks 

24X modular CD-ROM drive 

2 Type II or 1 Type III PCMCIA slots 

2-way infrared port 

Touchpad pointing device 

Norton Anti-Virus 

System Wizard Mobile Client™ 

Microsoft Windows 98 

5-year/l-year Micron limited warranty 

Microsoft Office Small Business Edition 



Intel Pentium II processor 266MHz 
32MB EDO RAM 
2.1GB hard drive 
Bay battery 
4.4lbs ( w/f loppy) * 

6.7lbs (w/opt/base battery & floppy) 

512K L2 pipeline burst cache 

12.1" SVGA display 

PO bus with 128-bit graphics 

USB, parallel, serial, VGA, PS/2, NTSC/S-Video ports 

S-Video Out; MPEG compatible 

CardBus/Zoomed Video ready 

16-bit stereo/Wavetable sound 

Microphone, stereo tine-in/out jacks 

24X modular CD-ROM drive 

2 Type U or 1 Type HI PCMCIA slots 

2-way infrared port 

Touchpad pointing device 

Norton Anti-Virus 

System Wizard Mobile Client"" 

Microsoft Windows 98 

5-year/l-year Micron limited warranty 

Microsoft Office Small Business Edition 



$ 



2,599 



$91/mo 

Business Lease 
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Call Toll Free 888-215-6512 

www.micronpc.com/pcmag 
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PEDIATRICIAN, DR. AMY ALCORN HAS 
DEVOTED HER LIFE TO SAVING CHILDREN, 

(SHE LEAVES SAVING TIME AND 
MONEY UP TO MICRON) 




As the field of medicine 
continues to evolve at a 
rapid pace, a generation of 
physicians are turning to 
the latest technology to 
offer better patient care 
and management. Dr. Amy Alcorn is no 
exception. As a pediatric resident at the Texas 
Medical Center, one of the largest and most 
prestigious medical centers in the world, 
Amy routinely works over 100 hours a week 
in a variety of clinical patient settings. 
To organize her hectic work schedule 
and what little life she has outside of 



her job, Amy relies on her Micron™ TransPort 
Trek™. "If I need medical research, I can get it 
online virtually anywhere I am. # >^ 
So where I go, my Trek goes. It has 
become an indispensable part of 
my life." If you're in the market 
for a durable, reliable, and 
affordable desktop replacement 
notebook that can handle the rigors 
of any job you can throw at it, give us a 

call and let us show 
you what the Micron 
TransPort Trek can do 
for you. 






'The TransPort Trek is the fastest budget 
notebook we've run through our mill. " 

- PC World, Hanked #7, Apr/7 '98 
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MICRON TRANSPORT TREK - RANKED #1 
BUDGET NOTEBOOK BY PC WORLD 



Those who use them and those 



who test them agree, Micron 
notebooks are among the best 
available. Practically every 
notebook line we've released has 
won the coveted PC Magazine 



PC World, "Best Buy," April & May '98 * 
Editors' Choice award. And the 
TransPort Trek"" is no exception. 
Call Micron today and order any one 
of our award-winning notebooks 
) custom configured to meet 
your specific needs. 



Starts at |ust 17" thin 
weighs as little as 6 9lbs 



(Trek system featured in pholol 



TransPort Trek - New Featuring The Power Of Pentium" 1 ' II 



TransPort Trek'" 



TransPort Trek 2 



TransPort Trek 2 



Intel' Pentium processor with MMX™ 

technology 233MHz 

32MB EDO RAM 

3.2GB hard drive 

12.1" SVGA TFT display 

512KB L2 pipeline burst cache 

PCI bus with 128-bit graphics accelerator 

USB. parallel, serial, VGA, PS/2 ports 

S-Video Out; MPEG compatible 

CardBus and Zoomed Video ready 

Wavetable/3D positional sound 

Microphone, stereo line-in/out jacks 

2 Type D or 1 Type m PCMCIA slots 

24X modular CD-ROM drive 

2-way infrared port 

Touchpad pointing device 

Modular floppy drive 

Li-Ion battery 

Norton Anti-Virus 

System Wizard Mobile Client"" 

Microsoft' Windows' 98 

5-year/l-year Micron limited warranty 



Intel Pentium n processor 233MHz 

14.1" SVGA TFT display 

64MB EDO DRAM 

3.2GB hard disk drive 

440BX chip set 

512KB L2 pipeline burst cache 

24X CD-ROM drive bay 

Hard drive bay 

Floppy drive bay 

Li-Ion battery bay 

4MB video memory 

Zoomed video capable 

CardBus ready 

Wavetable/30 positional sound 
S-Video Out: MPEG compatible 
Built-in stereo speakers & microphone 
2 Type II or 1 Type III PCMCIA slots 
Microphone, stereo line-in/out jacks 
USB, parallel, serial, VGA, PS/2 ports 
Microsoft Windows 98 
System Wizard Mobile Client"" 
Norton Anti-Virus 

5-year/l-year Micron limited warranty 
Microsoft Office 97 Small Business Edition 




$87/mo 

Business Lease 



Intel Pentium II processor 266MHz 

14.1" SVGA TFT display 

64MB EDO DRAM 

3.2GB hard disk drive 

440BX chip set 

512KB L2 pipeline burst cache 

24X CO-ROM drive bay 

Hard drive bay 

Floppy drive bay 

Li-Ion battery bay 

4MB video memory 

Zoomed video capable 

CardBus ready 

Wavetable/3D positional sound 
S-Video Out; MPEG compatible 
Built-in stereo speakers S microphone 
2 Type IT or 1 Type HI PCMCIA slots 
Microphone, stereo line-in/out jacks 
USB, parallel, serial, VGA, PS/2 ports 
Microsoft Windows 98 
System Wizard Mobile Client"" 
Norton Anti-Virus 

5-year/l-year Micron limited warranty 
Microsoft Office 97 Small Business Edition 




$94/mo 

Business Lease 
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STREAMING MEDIA 



Getting Back in the Game 

Who's on third? Net Show, with a big lead off the bag 
and threatening to tie the streaming-media game. 



M 



By Jan Ozer 

I icrosoft has been play- 
ing catch-up with Real- 
I Networks in the stream- 
ing-media market since Real- 
Audio shipped in 1994. Given 
RealNetworks' dominant mar- 
ket share and recent preview 
release of RealSystem G2 (see 
the sidebar) and its flashy next- 
generation technology, Micro- 
soft needed a home run with its 
new version of NetShow to get 
back in the game. 

Well, score a triple, as Net- 
Show demonstrates 
significant advance- 
ments in all compo- 
nents while still being 
offered as a free up- 
grade to Windows NT 
Server 4.0. Even com- 
pared with G2, Net- 
Show offers a high- 
quality streaming solu- 
tion at a price that's im- 
possible to beat. 

But is Microsoft 
trying to eliminate 
the competition? RealNetworks 
has accused Microsoft of design- 
ing its Windows Media Player to 
disable G2, which Microsoft de- 
nies. Find out who's right in our 
Inside PC Labs online at www 
.pcmag. com/pclabs/inside/ 
in980727.htm. 

TECHNOLOGY COMPONENTS 

Like most streaming-media 
technologies, NetShow has 
three components: server, en- 
coding tools, and player. We'll 
describe each in turn. 

Because the server is a com- 
ponent of Windows NT Server 
4.0, Microsoft now calls it Win- 
dows NT Server NetShow Ser- 
vices. As with previous versions, 
NetShow Services supports 
both live and on-demand distri- 
bution and includes controls 
over outbound streaming band- 



width, important for intranets. 

NetShow Services' new fea- 
tures include intelligent stream- 
ing, which dynamically adjusts 
the media stream to optimize 
quality over changing line 
conditions. Also new are pass- 
word protection and com- 
merce-oriented features such as 
advertising insertion, which, 
like intelligent streaming, bring 
NetShow Services into parity 
with RealVideo 5.0. 

NetShow Services raises the 
bar with branding opportuni- 



NetShow Encoder 



inpui ) Bandwidth | Compression | Output Descnption 



Qescrption 



Vou can type what you want to here, but it doesn't actuarV show 
up m the m description field where it should You have to use 
another tool, the ASF Indexer. tor that 



WEAK ENCODING TOOLS 

The NetShow encoding toolset 
is the weakest link in the prod- 
uct offering. Though NetShow 
Encoder works acceptably well 
when using presets, it's tough 
to customize, and the product 
changes critical quality-related 
and design-oriented file char- 
acteristics without warning. 

In addition, you can't insert 
clip, author, and copyright infor- 
mation in the Encoder. You 
have to use another program, 
Microsoft's ASF Indexer. You 
use yet another program (Digi- 
tal Renaissance's T.A.G. Au- 
thor) to create the required 
HTML files. By contrast, the 
competing RealPublisher per- 
forms all three functions in one 
simple interface. 

Although the NetShow 
Premiere plug-in performs 
well, it works only with 
presets. This means you 
can't manually adjust any 
encoding parameters, so 
the plug-in is useless for 




DO NOT ENTER: One of NetShow Encoder s 
many deficits is a description field, 
which goes nowhere. 



or 



Cancel 



Apply 



Help 
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ties like video watermarks, an 
advertising banner bar, and a 
display bar, which display on 
the new player (described 
below); all are configurable for 
messages and customer hyper- 
links. In addition, server func- 
tionality is more integrated 
with other Windows NT ser- 
vices. For example, streaming- 
media statistics are included in 
Site Server usage reports, and 
advertising insertion is inte- 
grated with the Site Server Ad 
server. 

Although RealNetworks of- 
fers a free server for small In- 
ternet sites, you '11 need to pur- 
chase a server for intranets 
or for access to many of the 
features described above. This 
gives NetShow an advantage 
with those sites desiring more 
than basic functionality. 



many developers. Real- 
Networks' Premiere plug- 
in is fully functional. 
Similarly, the PowerPoint 
plug-in, designed for live presen- 
tations, doesn't recognize audio 
inserted into PowerPoint docu- 
ments. There is a tortuous 
workaround, but RealNetworks' 
plug-in is much easier for canned 
presentations (though it doesn't 
enable live presentations). 

One bright spot is the includ- 
ed T.A.G. Author, which syn- 
chronizes still images and audio 
and inserts markers, captions, 
and scripts. Still, Microsoft's 
tools make up an unfortunate 
hodgepodge; they get the job 
done but are at a significant 
competitive disadvantage when 
compared with RealNetworks. 

STRONG QUALITY 

Fortunately, the picture bright- 
ens considerably for quality 
comparisons, even with Real- 
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Networks' new technology Real- 
System G2. For example, in 
high-motion 320-by-240 resolu- 
tion videos, at both 50 Kbps and 
100 Kbps, NetShow won all 
benchmark tests. In talking- 
head video comparisons, Net- 
Show played much more 
smoothly than G2, though ex- 
hibiting a touch more blockiness 
and "mosquito" artifacting, 
probably as a result of the high- 
er playback frame rate. 

On the audio front, the tech- 
nologies were extremely close. 
For our speech-only clip, Net- 
Show was slightly clearer, with 
no warbling. This advantage 
held in our speech-with-music 
background clip, with which 
NetShow produced slightly less 
echoing and distortion. Music 
tests were a draw. 

G2 is still under develop- 
ment, and RealNetworks will 
likely draw out more quality 
from both audio and video 
codecs before shipment. But 
with NetShow Services, Mi- 
crosoft has reversed RealNet- 
works' historical superiority in 
both video and audio quality, 
eliminating a significant com- 
petitive disadvantage. 

MEDIA PLAYER REDUX 

Rather than updating its Net- 
Show 2.0 Player, Microsoft inte- 
grated streaming-media play- 
back into a free upgraded Win- 
dows Media Player. The new 
program — which runs on Win- 
dows 3 j; 95, and NT; Power Mac; 
and several Unix flavors — plays 
nearly every multimedia format, 
including RealVideo, MPEG-1 
and MPEG-2, QuickTime, 
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MEMPHI YOU'RE IT: 71 AG. Author and the new 

JmSS Media Player. The text descriptions under 
OF APIS pI'iyh'H'k window are markers the 

OF HATh viewer can use to link directly to specific 

OF RAMI points in the video file. 



AVI.WAV.MOV.and 
many others. 

In addition to the 
branding described 
above, the new player 
automatically seeks 




and downloads new 
codecs as needed, 
simplifying user con- 
figuration. Ilie player 
also supports closed- 
caption text playback 
and lets users drag and drop files 
from the player onto their desk- 
tops. They can also select fa- 
vorites for easy repeat playback. 

Scheduled to ship by the end 
of 1998. RealSvstem G2 will 



undoubtedly play well in the 
broadcast and advertising com- 
munities. But intranets and 
large Web sites that are seeking 
simple audio and video play- 
back will find NetShow's 
media quality and free price 
tag extremely alluring. 
Microsoft Windows NT Server 
NetShow Services. List price: 
Free. Requires: For server: 
48MB RAM (32MB for 



Alpha). 2 1MB hard disk space, 
Microsoft Windows NT Server 
4.0 with Service Pack 3.0 or 
higher. For tools: 16MB RAM. 
21MB hard disk space, Win- 
dows 95. For client: 8MB 
RAM. 6-1 1MB hard disk 
space. Windows 95 or NT. Mi- 
crosoft Corp., Redmond. WA: 
800-426-9400: www.microsoft 
.com. 419 at www.pcmag.com/ 
in/blink. 



A Quick Reality Check 




The CNNiN presenta- 
tion includes three 
streams: the video feed 



jj J 



he beta release of RealNetworks' RealSvstem G2 de- 
buts intriguing new formats that help all Web sites 
deliver higher-quality multimedia experiences at 28.8 
and 56 Kbps. G2 also includes improved audio and video 
codecs and low-level architectural changes that enhance the 
end-user experience and simplify development. This makes 
G2 a natural for Internet broadcasters and high-volume 
Web sites, though low-volume sites using just audio and 
video should consider Microsoft's free NetShow Services. 

The most striking additions in G2 are two new formats, 
RealPix and RealText, and support for the Synchronized 
Multimedia Integration Language (SMIL), a proposed 
World Wide Web Consortium (W3C) standard. Briefly, 
SMIL integrates audio, video, text, animation, and still im- 
ages into a synchronized stream 
with transitions and other effects, 
along with hyperlink capabilities 
for most assets. 

SMIL changes the fixed-video- 
window paradigm into a flexible 
presentation palette containing 
multiple media. For example. 
CNNiN is broadcasting a 320-by- 
240 resolution presentation con- 
taining a 176-by-132 video feed, 
headlines that link to other stories, 
and a link to its home page. A live 
stock ticker can also easily be 
integrated into the feed. 

The key benefit is the enhance- 
ment of presentations in both OBBBBB^^M 
appearance and functionality, with minimal additional 
bandwidth requirements. Also, because images are main- 
tained as separate JPEG files, transitions can be applied 
by the player, again enhancing presentation appearance at 
minimal bandwidth cost. 

SMIL's key challenge is creating an authoring environ- 
ment that supports its robust feature set. In the beta release, 
RealNetworks' SMIL Presentation Wizard shows promise 
but still requires hand-coding of SMIL script files. We used 
Digital Renaissance's T. A. G. Editor on our tests to good 
effect, however. And other vendors, like Sausage Software 
and Allair. promise to ship SMIL-creation tools at or near 
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G2's final ship date in late 1998. 

G2's most significant architectural enhancement is 
Stream Smart, a technology that lets one file serve multiple 
connection speeds. With Stream Smart, the G2 server uses 
one media file and automatically customizes the stream for 
the remote client's connection speed. Stream Smart also 
dynamically adjusts the data flow to changing line condi- 
tions, optimizing the user experience. 

On the user front, the G2 RealPlayer provides one-button 
access to content from a wide range of media sites, with 
broadcast headlines appearing in a contents panel. More 
important are RealPlayer's auto-update capabilities that can 
download and install new codecs automatically when the 
Player encounters a new format. 

Speaking of codecs, our tests verified RealNetworks' 
claim of improved audio quality over RealSystem 5.0, pri- 
marily for music. Unfortunately, we couldn't test video 
quality accurately because the beta encoder didn't provide 
access to the precise controls need- 
ed for our tests. In general, how- 
ever, our tests showed audio and 
video quality to be roughly compa- 
rable to that of NetShow. 
G2 makes streaming media 

much more mean- 
ingful to the mil- 
lions of 28.8- and 
56-Kbps clients 
that dominate most 
Internet traffic. On 
the other hand, if 
your needs encompass only low-volume 
audio and video, Microsoft's equivalent 
quality and free price make NetShow 
Services a logical first stop. — J. O. 

RealSystem G2 (beta). Price: Encoder and player, free down- 
load; 25-stream Internet servers, free; intranet servers, start- 
ing at $5,000 for 100 seats: Internet servers, starting at $6,000 
for 100 streams. Requires: Encoder, 8MB RAM.7MB hard 
disk space. Microsoft Windows 95. Player: 16MB RAM. 
4MB hard disk space, Microsoft Windows 95. RealNetworks 
Inc.. Seattle; 206-674-2700; www.real.com. 420 at www 
pcniag.com/mfolink. 
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and text 
streams, 
w hich link 
to detailed 
multimedia 
stories. 
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Can a modem hurl you into 
the center of a mosh pit? 
In a word, no. But with 
near CD-quality audio and 



U.S. Robotics 



smoother-streaming video, 
the new V.9o U.S. Robotics" 
56K* standard modem, 
comes closer than ever 
before. It connects up to 
80% faster than other 28.8 
modem brands. And it's 
compatible with nine of the 
top ten Internet providers 
and over i,4oo more around 
the globe. No wonder 
U.S. Robotics is the world's 
bestselling modem. 

To learn more, contact a 
U.S. Robotics reseller or visit 
www.3com.com/56k. 
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NOTEBOOK PCs 



Four Pounds, Pentium II 

Toshiba's new Portege 7000 is the ultimate ultraportable 
for power-starved road warriors. 



By Carol Venezia 

■ f you think you can't buy 
la notebook PC that per- 

■ forms better than a similarly 
equipped desktop but doesn't 
weigh 10 pounds, guess what: 
You're finally wrong! With 
Toshiba's new 266-MHz Pen- 
tium H-powered Portege" 7000 
($3,000 street), you get Windows 
applications performance that 
matches same-speed desktops, 
and you'll weigh yourself down 
by only a scant 4 pounds. 

Outfitted in a sleek new sil- 
ver-and-gray chassis, the Porta- 
ge" 7000 measures just over 1 
inch thick, 1 1.5 inches wide, and 
about 9.5 inches deep, with a 
2,500-mAh lithium battery in- 
stalled. It's actually a bit thinner 
and lighter than IBM's popular 
ThinkPad 560 but has a more 
powerful CPU (the 560's fastest 



and a higher maximum RAM 
capacity (160MB of synchro- 
nous DRAM versus the 560's 
96MB of EDO). 

The Portdge" also has 
an integrated V.90-ready 
K56flex modem (which 
supports DSVD using V.34 
and V.80); the ThinkPad 
560 must rely on PC Card 
modems. But IBM's ultra- 
portable gives you longer 
battery life: In our August 
1998 portables roundup, a 
560X clocked about 4 
hours on our ZD Battery- 
Mark 2.0 test; the Portege" 
lasted 2 hours 36 minutes. 

The area in which this note- 
book really shines, however, is 
performance. The Portdge" pro- 
duced a Winstone score of 20.3, 
which is on a par with the crop 
of 266-MHz PII desktops just 



roundup (see our issue of Sep- 
tember 1, 1998). Its Graphics 
WinMark score was also stellar 
at 127, which ties those posted 
by the top-performing note- 
books in our August roundup. 

Like other ultraportables, the 
Portdge" 7000 keeps its svelte 
physique by using an outboard 
floppy disk drive — in this case, a 
thin,8-ounce device. It also goes 



At just 4 pounds, 
the Portege 
pucks desktop 
performanm 





light on integrated ports, with 
just SVGA-out and USB on 
board. If you want more, hook 
up the included 8-ounce port ex- 
pander, which adds parallel, ser- 
ial, and keyboard/mouse ports. 



is a 233-MHz Pentium MMX) tested for our most recent PC The notebook also incorporates 




Hard Copy on Location 




The new Canon BJC-50 portable ink jet 
printer ($350 street) is smaller, lighter, and 
faster than the two-time Editors' Choice- 
winning Canon BJC-70.The BJC-50 includes 
lithium ion batteries good for 
printing 100 pages and a 
1 15Kbps infrared interface. 
Although the BJC-50 lacks 
the earlier models' stan- 
dard 30-page sheet feeder 
( now a $60 option), im- 
proved portability features make 
the BJC-50 a great choice for road warriors. 

At just 1 .9 x 1 1 .8 x 4.4 inches ( HWD ), the 
BJC-50 will fit easily in most briefcases along 
with a notebook computer.The printer 
weighs just 2.9 pounds with battery, ink 
cartridges, and AC adapter. 

The four-color BJC-50 Canon Bubble Jet 
printer is rated at up to 5.5 ppm in black text 
and 2 ppm printing color. The maximum 720- 
by-360 dpi is unchanged from the BJC-80, but 
the new printer's Drop Modulation Technolo- 




gy creates full- and half-size drops, which aids 
in printing smooth color transitions and photo 
images. In testing, the BJC-50 did a good job 
with standard tasks, though images from a me- 
gapixel digital camera were somewhat grainy. 
The BJC-50's optional ($100 street) IS-12 
scanner head replaces the printer 
cartridge with a 360-dpi 
24-color scanner that 
accepts documents up to 
8.2 by 1 1 .5 inches. 
The Canon BJC-50 
continues the printer line's 
tradition of good quality 
portable color printing, with added scanning 
capability, smaller size, and less weight. 
— Bruce Brown 

Canon BJC-50. Street price: $350. Requires: 
8MB RAM. 50MB hard disk space. Micro- 
soft Windows 3. 1 or 95. Canon Computer 
Systems Inc., Costa Mesa. CA; 800-652-2666; 
www.ccsi.canon.com. 417 at www.pcmag 
.com/infolink. 



two stacked Type II PC Card 
slots and a fast infrared trans- 
ceiver, as well as headphone and 
microphone jacks. 

Flip open the lid, and inside 
you'll find a 12.1-inch SVGA 
active-matrix display, a full-size 
keyboard, and Toshiba's famil- 
iar green AccuPoint pointing 
stick. Mouse buttons are cor- 
rectly positioned slightly left 
of center on the unit's ex- 
pansive palm rest. One 
component that's changed 
from previous models is 
the AC adapter brick. It's 
about double the size and 
weight of the Portdge" 320, 
so it adds nearly a pound 
to the unit's travel weight. 

Toshiba has some great 
add-ons for this notebook. 
You can get a high-capacity 
battery ($190 street) and a 
CD-ROM Network Dock 
($650 street).The latter device is 
about 0.75-inch thick, snaps on 
to the bottom of the notebook, 
and adds a CD-ROM drive, a 
Fast Ethernet adapter, stereo 
speakers, and a floppy disk 
drive. The unit has two USB 
ports, as well as serial, parallel, 
keyboard, mouse, and video-out 
ports. It also has line-in, line- 
out, headphone, and micro- 
phone jacks. 

Corporate buyers will be 
pleased to find out that the 
Portage" 7000 is a highly man- 
ageable system. It comes pre- 
loaded with Intel's LANDesk 
Client Manager, Version 3.2, has 
a DMI 2.0-compliant BIOS, and 
complies with Version 1 .0 of the 
ACPI specification.Toshiba also 
provides a three-year warranty, 
with worldwide service. 

With the Portage" 7000, travel- 
ing light no longer means com- 
promising on performance. 
Toshiba Portege 7000. Street price: 
$3,000, with a 266-MHz Pen- 
tium II CPU, 32MB SDRAM, 
a 3.9GB UltraDMA hard disk, 
and a 12.1-inch SVGA dis- 
play. Toshiba America Informa- 
tion Systems Inc., Irvine, CA; 
800-867-4222; www.toshiba.com. 
418 at www.pcmag.com/infolink. 
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If Windows 98 makes your TV 




ATI has 
of the blame 



Now TV 
knows how 
radio felt. 



1 Fully enable Windows 98 
including Web TV for Windows 
with the multi-award winning ATI 
All-ln-Wonder Pro. 



B«,»nMjof . Q et j t a || j n one carc | _ advanced TV 

Tuner functionality, incredible 3D performance, 
DVD picture quality video playback, multi-monitor 
support, video capture, video output and much more. 



Microsoft 
Windows 98 



• Available in PCI and full AGP 2X versions. AGP 2X version 
includes free Software DVD offer. 

• What are you waiting for? 

-Buy an ALL-IN-WONDER PRO 8MB right 
now and get up to $98 back from ATI. 

1 -i 



Id GAMER 
EDITORS 




MVP 



EDITORS' 
CHOICE 
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Tectw^otofttt tnc AJ otfw company wSor product una ant tradanwta andfor refwmd tndernarta of thaw rtspaoM 
manufacorwr fao*^ ptrfom w K*. ar^ tp*ofatiOT 

Produce may not bt cocdy u ihown Suaptited rn< pnet (USD) - Eramand Sow Pnc« (USD) Ofv wbpXt to cnanjt or 
armhdon « my orr» without roKt by ATI Technotafjes Inc "Not *»lid for **AT1 products Reaie refer io wwwjtuech com tor 
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DIGITAL CAMERAS 

Capture Control 

Nikon's Coolpix 900 digital camera 
is packed with advanced features. 



By Bruce Brown 

Targeted at the avid amateur 
photography market, the 
Nikon Coolpix 900 digital 
camera ($900 street) has a raft of 
features for controlling image 
capture. In addition to the maxi- 
mum 1.280-by-960 resolution 
mode (rated for printing images 
up to 8 by 10 inches), the Nikon 
has advanced exposure and me- 
tering control, five flash modes, 
and 945-step automatic focusing. 

The 20-ounce (including four 
double- A batteries) Coolpix 900 
measures 3 by 6.2 by IA inches 
(HWD ). Standard accessories in- 
clude serial cables for PC and 
Mac connections, NTSC video 
display cable, and a 4MB Com- 




pactFlash 
memory card. 

The camera has a 
3x Zoom-Nikkor lens, 
optical viewfinder, 
and a 2-inch LCD for 
color image composi- 
tion and review. A 
second, monochrome LCD dis- 
plays battery status, remaining 
exposures, flash and focus set- 
tings, self-time indicator, image 
quality, metering and drive set- 
tings, plus exposure and bright- 
ness icons. 

The lens and LCD sections of 
the camera rotate, letting you 
take pictures from any angle. 
With the standard lens, the cam- 
era will focus as close as three 



inches in macro mode. The 
wide-angle lens adapter de- 
creases the minimum focal 
length range to 24mm to 
72mm (in 35- 
mm camera 
equivalents). 

Two cap- 
ture modes 
are available: 
manual or au- 
tomatic. Au- 
tomatic mode 
lets the user 
control flash, 
zoom.and image quality. In man- 
ual mode, you control all settings, 
including focus. Advanced manu- 
al settings include three light 
metering modes (spot, center- 
weight, and matrix) and white 
balance settings for indoor, out- 
door, day, and night lighting. 
Drive settings range from normal 
single frame to VGA sequence 
(in which ten frames are taken at 
two frames per second each time 



CLOSE-UP: The Nikon s LCD 
swivels for self-portraits. 



the shutter is pressed). 

Playback mode allows you to 
view stored images on the LCD 
screen or, when connected by 
cable, on a television or video 
monitor. Playback has single, se- 
lected, or all-image deletion op- 
tions (with settings to hide and 
protect images from deletion), 
and a slideshow feature. 

Image capture with the Nikon 
displayed little of the delay so no- 
ticeable with many digital cam- 
eras. Image focus quality and 
color are good, with particularly 
impressive results with the wide- 
angle adapter in full-zoom macro 
mode. 

Compact but loaded with fea- 
tures, the Coolpix 900 is a good 
choice for variety of applications 
Nikon Coolpix 900. Street price: 
$900. Requires: Microsoft Win- 
dows 95 or NT 4.0. Nikon Inc., 
Melville, NY; 800-526-4566, 5 1 6- 
547-4355: www.nikonusa.com. 
415 at www.pcmag.com/infolink. 



APPLICATION DISTRIBUTION 

Push Apps with Castanet 

Marimba's Castanet helps network administrators 
remotely install and manage software applications. 



By Robert P. Lipschutz 

Castanet addresses one of 
the classic time wasters in 
network management — 
software installation and up- 
dates. Version 3.0 adds im- 
proved application-packaging 
support and a new management 
suite for managing and monitor- 
ing the Castanet product suite. 

By using an application resi- 
dent on each desktop. Castanet 
can automatically install and up- 
date both off-the-shelf applica- 
tions, such as Microsoft Word, 
and castom applications Admin- 
istrators package the applications 
remotely for delivery to users. 
Network administrators must de- 
cide which options will be in- 
stalled for each application, which 
may annoy some end users. 

Everything in Castanet re- 
volves around channels. The 
Tuner (a Windows applications 



residing on each desktop) sub- 
scribes to channels made avail- 
able by a Transmitter. A channel 
will typically contain a single ap- 
plication, such as a custom Java 
application. Once the Tuner 
is pointing to the correct 
channels, installing or ob- 
taining the latest version of 
an application is done auto- 
matically. (Castanet doesnt 
address the issue of soft- 
ware licensing.) 

Castanet products are 
dispersed in three product 
suites: the Infrastructure 
Suite contains the Tuner and 
Transmitter, the Production 
suite contains tools to ready ap- 
plications for use with Castanet 
channels, and the Management 
Suite has tools for managing and 
monitoring Castanet products. 

On the back end, an adminis- 
trator uses the Production suite 



to prepare applications. The 
packaging process relies on the 
fact that the result of an applica- 
tion installation is simply a set of 
directories, files, and registry 
changes. By taking an initial 
snapshot of the computer, in- 
stalling the application, and tak- 
ing another snapshot, the Pack- 
ager determines exactly what 
has changed. These changes are 
published to a channel on the 




using what are called segments, 
all users subscribe to the same 
channel, and the Castanet tuner 
automatically distinguishes be- 
tween Windows 95 and NT. 

Castanet is best at handling 
homogeneous environments in 
which each application uses the 
same settings. But if sharing CD- 
ROMs hasn't solved your prob- 
lems, the Castanet family is an 
ingenious way of centrally man- 
aging desktop applications. 
Castanet 3.0. List price: Pro- 
duction Suite starts at 



Transmitter. The user never sees 
the installation process. 

Administrators will need to 
package applications separately 
for Windows NT and Windows 
95 users since they may have dif- 
ferent registry changes, but Cas- 
tanet provides a way to hide this 
complexity from the users. By 



UPGRADE: The Turn; 
subscribes to channels 
that house applications. 

$I(),(KK): Management 
Suite: $15.(MK); Infrastruc- 
ture Suite: $50 per seat. 
Requires: 16MB RAM. 
14MB hard disk space (32MB 
RAM and 29MB hard disk 
space for Sun Solaris), Microsoft 
Windows 95, 98, or NT 4.0. 
Solaris 2.5. 1/2.6. Marimba Inc.. 
Mountain View. CA: 650- 
930-5282, 888-930-5282; www 
.marimba.com. 416 at www 
.pemag. com/in folink. 
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Copyrig 



THe CIO IS iN THE hot 

seat as the executive committee drills one department 

head after another on escalating costs. How are you going to 1 |get the newly acquired subsidiary 
onto our e-mail systemj? How are you going to 2 |hold down your network administration 
head count J as you add hundreds of new users? How can you afford to |roll out new apps 
to the whole companyj? It's like the Spanish Inquisition, but the food is worse. Her stomach 
rumbles from the dry turkey sandwich and yuppie water served at the start of the meeting 
as one committee member wakes up long enough to ask about the 4 |Year 2000 problem J 
he saw on a CNN segment. "Not a problem, we have it covered," she replies. With an unforeseen 
compliment for completing the 5 |global supplier extranetj project, she is excused. Exiting, 
she smiles at the beleaguered marketing director, who is about to be skewered because the 
company's celebrity pitchman has just appeared on the cover of a supermarket tabloid. 
THE 6 [BEST PARTS) OF HER MEETING WERE MADE POSSIBLE BY LOTUS. 



'lotus Domino" intf Metsiflnf Migration Tools. * Lotus Domino systems administration tools. 3 Lotus sSults DevPacIf Java' applets. 
4 Lotus Notes* and Domino ire Year 2000- ready.' 5 Lotus Domino Web Application Saner. 6 www.krtus.cora/wofktheweb. 



Lotus 



An IBM Company 



II ami 

Does the thought of 



no partitions terrify you? 

(No wonder your computer keeps freezing up.) 




Create, Resize, Move and Convert partitions with Partition Magic 



WW 
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¥ou couldn't operate without partitions. What makes you think your 
computer can? Partitioning your hard drive plays an essential role in 
maintaining your computer — preventing conflicts, protecting data, and 
dramatically improving efficiency. Best of all, partitioning lets you 
reclaim up to 40% of your wasted hard-drive space! And now, with 
even greater functionality and ease of use, PartitionMagic 4.0 puts all 
the benefits of hard-drive partitioning within easy reach of anyone. 
Create and resize partitions on the fly without losing data. Effortlessly move applications 
between partitions, converting from FAT to FAT32 and back again. Or use BootMagicV 
included with your purchase of PartitionMagic, to manage and switch between multiple 
operating systems. Whatever the task, PartitionMagic will help you get it done! So don't 
get caught with your pants down. Get PartitionMagic. 



Partitioning better organizes and 
protects your data and mains run- 
ning multiple OSs sate and easyl 



PartitionMagic 4.0 works with Windows 98 
and includes a free copy of BootMagic. Buy 
it now and get $15 back from PowerQuest 

Visit your local software reseller or call 
1-800-379-2566 or + I 'SOI -43} -8900 lor details. 
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HAND-HELD COMPUTING 

Power to the Pilot 

The Synapse Pager Card give your old Palm 
device messaging features and Palm III power. 

By Bruce Brown 

If you're a Pilot or PalmPilot 
owner, you can have all of the 
Palm III features (except the 
infrared transceiver), plus one- 
way alphanumeric paging and 
voice mail by adding the Synapse 
Pager Card ($170 street, plus 
$19.95 monthly for nationwide 
roaming). The Synapse card, 
manufactured by Motorola, uses 
one-way Flex paging technology. 

Compatible with all Palm 
models except the Palm III, the 
Synapse card replaces the exist- 
ing memory card — and the 
handy Graffiti alphabet refer- 
ence — in your Palm device. The 
card provides an upgrade to 2MB 
of FlashRAM, the new Palm 3.0 



operating sys- 
tem, support for 
additional fonts, 
3Com's Palm 
Desktop Orga- 
nizer software, 
and file-linking synchronization. 

The Synapse pager service, 
provided by PageMart Wireless, 
processes personal messages and 
sends you AP News updates, with 
sports and weather reports. Four- 
teen additional information ser- 
vices are available as options 

A visual and/or audible alert is 
activated when you receive a 
message, even if your PDA is 
turned off. Up to 32 sequentially 
numbered incoming messages of 
up to 300 characters can be 




stored in your PDA. If your Palm 
device can't receive a message (if 
you're in flight, 
for example), 
you can retrieve 
them by phone 
from PageMart, 
where the mes- 
sages are stored 
for 15 days. 

You can also 
receive wireless 
messages sent 
to your Palm device via your 
pager e-mail address or Page- 
Mart's Web site from those who 
know your PIN number. The 
Sender ID feature will display 
the person's name if the sender 
is listed in your PalmPilot Ad- 
dress Book. 

The Synapse card lets you 
save messages in categories, 
copy and paste message con- 
tents into other Palm applica- 
tions, and perform keyword 
searches across messages. A 



Wireless Schedule update fea- 
ture lets you update your ap- 
pointments through a dedicated 
PageMart Web site. 

The voice mail service provid- 
ed with the Synapse package 
sends a message alert to the 
pager. You retrieve messages by 
calling a toll number service; toll- 
free access is an additional cost. 

Before you replace your ex- 
isting Palm device with a new 
Palm III or buy 3Com's upgrade 
option, check out the feature- 
rich Synapse Pager Card. It may 
be a better fit for your PIM and 
wireless communication needs. 
Synapse Pager Card. Street price: 
$170, plus $19.95 per month for 
nationwide roaming. Requires: 
IBM WorkPad PC Companion, 
PalmPilot Personal, PalmPilot 
Professional, Pilot 5000, or 
3Com Pilot 1000. PageMart 
Wireless, Dallas; 888-318-2010; 
www.pagemart.com. 410 at www 
.pcmag.com/infolink. 



INTERNET COMMUNITY HOSTING 

Howdy, Web Neighbor 

Host, create, and manage your own online community 
with Pow Wow's easy-to-use software. 



By GregAlwang 

PowWow 3.6, from Tribal 
Voice, is on the path to 
bringing online community 
hosting to the masses. Available 
as a free download, PowWow 
builds virtual communities with 
support for text and voice chat, 
point-to-multipoint communi- 
cations, bulletin boards, Web 
tours, and file transfers. 

New to this version is the op- 
tion to create and host your own 
community ($49.95 per year for 
up to ten simultaneous users). 
PowWow is ideal for existing 
Web-sawy groups or small com- 
munities that need to communi- 
cate in an environment where 
they control the participants. 

All user and community ad- 
ministration features are inte- 
grated into the intuitive Pow- 
Wow Navigator window. From 
here, you join communities, send 



instant voice and text messages, 
and manage your Buddy list. 
The Personal Communicator 
window lets you chat privately 
with up to eight users, conduct 
real-time voice conversations, 
play sound files, use the white 
board, and play built-in games. 

You search for PowWow 
users and communities using 
the On-Line White Pages and 
the Community Guide. A Com- 
munity Chat window gives you 
access to ongoing conversations, 
a guest book, and the bulletin 
board. A rudimentary built-in 
voice synthesizer lets you hear 
users in a chat room. 

PowWow excels not only in 
breadth of features but also in 
performance. Unlike similar 
products such as AOL Instant 
Messenger and ICQ, which peri- 
odically connect to the server, 
creating excess traffic, PowWow 



connects only when you sign on 
and when there are updates to 
your Buddy list. All point-to- 
point connections use IP address- 
es and bypass the server. This sig- 
nificantly reduces the amount of 
traffic and lightens the load on 
the PowWow server, directly con- 



tributing to PowWow's 
speed. This lightweight, dis- ' 
tributed architecture also lets 
PowWow scale up to support 
large communities 

You can host a community on 
any Windows 95 or NT PC with 
an Internet connection. You not 
only control which options are 
available to visitors but also 
specify the members of the com- 



munity, set the access levels, turn 
on profanity filtering, and desig- 
nate discussion moderators. 

Using PowWow's remote ad- 
ministration, you can host a 
community on someone else's 
PC or server. This is especially 
useful if you want to host a 
round-the-clock 
community but lack 
the resources to do 
so. Other high-end 
features, such as 
automatically dis- 
connecting profane 
users, give you 
ultimate con- 
trol over your 
> personal 
community. 
PowWow 
3.6. Direct 
price: $49.95 
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As a host, you can 
control all aspects of 
your community — from 
customizing welcome 
messages to designating 
moderators and 
disconnecting pro- 
fane users. p er vear t0 host 
a ten-user communi- 
ty. Requires: 9,600 bps or faster 
Internet connection, Microsoft 
Windows 95 or Windows NT 4.0 
or later. Tribal Voice, Scotts Val- 
ley, CA; 877-476-9969, 408-461- 
3100; www.tribal.com. 411 at 
www.pcmag.com/infolink. 
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VOTED " WORLD CLASS"? 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 350MHz 



(Dual Processor and RAID Capable) 

• 128MB 100MHz ECC SDRAM 

• 512KB Integrated L2 ECC Cache 

• 3x4GB U ltra-2/LVO SCSI Hot-Swap 
Hard Drives 

• 24X Max* Variable SCSI CD-ROM Drive 

• Microsoft Windows NT Server 4.0 

• PowerEdge Expandable RAID 

Control ler-2/SC (Single Channel) 

• Intel 8 Pro/1 00B PCI Ethernet Adapter 

• HP* OpenView" NNM Special Edition 

• Integrated Ultra-2/LVD and Ultra/Narrow 
SCSI Controllers 

• 6 Expansion Slots: 4 PCI. 2 PCI/ISA 
•4-1.6" or 6-1 " Hard Drive Bays 

• 3-5.25" Drive Bays plus Floppy Drive Bay 

• 3-Year NBD On-site Service 

• 7x24 Hardware Telephone Support 

• Call for Details and Pricing on 
the High-end, Award-winning 
Configuration. 



$5549 

Business Lease': $204/Mo.. 36 Mos. 
Order Code #250801 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 400MHz 



(Dual Processor and RAID Capable) 

• 64MB100MH2 ECC SDRAM 

• 512KB Integrated L2 ECC Cache 

• 9GB Urtra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• APC Smart-UPS 700 Power Supply 

• 24X Max* Variable SCSI CD-ROM Drive 

• Intel Pro/100B PCI Ethernet Adapter 

• HP OpenView NNM Special Edition 

• Integrated Ultra-2/LVD and Ultra/Narrow 
SCSI Controllers 

• 6 Expansion Slots: 4 PCI, 2 PCI/ISA 

• 4-1.6" or 6-1" Hard Drive Bays 

• 3-5.25" Drive Bays plus Floppy Drive Bay 

• 3-Year NBD On-site Service 

• 7x24 Hardware Telephone Support 

• Call for Details and Pricing on 
the High-end. Award-winning 
Configuration. 

$3899 

Business Lease": $143/Mo , 36 Mos. 
Order Code #250803 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 333MHz 



(Dual Processor and RAID Capable) 
64MB ECC SDRAM 
512KB Integrated L2 ECC Cache 
4GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 
24X Max* Variable SCSI CD-ROM Drive 
MS* BackOffice* Small Business Server 
7 Computer-Based Software Training 
Courses on CD-ROM 
U.S. Robotics 33.6K Fax Modem 
Intel Pro/1 00B PCI Ethernet Adapter 
HP OpenView NNM Special Edition 
Integrated Ultra-2/LVD and Ultra/Narrow 
SCSI Controllers 

6 Expansion Slots: 4 PCI, 2 PCI/ISA 
4-1.6" or6-1"Hard Drive Bays 
3-5.25" Drive Bays plus Floppy Drive Bay 
1-Year DirectLine* Network OS Support 
3-Year NBD On-site 3 Service 
7x24 Hardware Telephone Support 
* Call for Details and Pricing on 
the High-end, Award-winning 
Configuration. 

$4699 

Business Lease-: $173/Mo„ 36 Mos. 
Order Code #250802 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 333MHz 



(Dual Processor and RAID Capable) 

• 64MB ECC SDRAM 

• 512KB Integrated L2 ECC Cache 

• 4GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• 24X Max* Variable SCSI CO-ROM Drive 

• Intel Pro/IOOB PCI Ethernet Adapter 

• HP OpenView NNM Special Edition 

• Integrated Ultra-2/LVD and Ultra/Narrow 
SCSI Controllers 

• 6 Expansion Slots: 4 PCI, 2 PCI/ISA 

• 4-1.6" or 6-1 "Hard Drive Bays 

• 3-5.25" Drive Bays plus Floppy Drive Bay 

• 3-Year NBD 0 n-site Service 

• 7x24 Hardware Telephone Support 

• Call for Details and Pricing on 
the High-end, Award-winning 
Configuration. 

$2549 

Business Lease 0 : $97/Mo„ 36 Mos. 
Order Code #250804 




NETWORK WORLD MAGAZINE'S WORLD CLASS AWARD 



When Network World* magazine gave the 
400MHz dual-processor PowerEdge' 2300 
server" their World Class Award, they rated 
it "... first in overall score, thanks to its 
strong showing in serviceability, features, 
flexibility and manageability." That's 
because the PowerEdge 2300 takes the anxiety out of 
the occasional upgrade or servicing issue. Need to install 
a card or add a drive? No tools necessary — hot swap 
bays, thumbscrews and flip tabs let you get in, handle it 
and get out with only your bare hands. Want performance? 
How about up to two screaming-fast Pentium* II processors 
at 400MHz, 100MHz ECC SDRAM, and up to six Ultra- 
2/LVD SCSI hot-swap hard drives. In short, you'll have a 
server you can rely on, a server that can grow and adapt 
with your business. A "World Class" server. For more 
information on the PowerEdge 2300, just give us a call 
or visit www.dell.com — possibly the easiest decision 
you can make. 



BE DIRECT 



DOLL 



TO ORDER TOLL-FREE 



800-666-1480 

TO ORDER ONLINE 24 HRS /DAY 



www.dell.com/buydell 

Mon-Fri 7am-9pm CT 
Sat 10am-6pm CT'Sun 12pm-5pm CT 
In Canada: call 800-233-0702 
In Mexico.* call 001-800-210-7607 



Keycode #04785 




pentium'J] 



"Award-winning configuration included 400MHz dual processors, 128MB 
100MHz SDRAM, 4 hard drives and RAIO. 

♦Prices and specifications valid in U S only and subject to change without notice 'For a 
complete copy of Guarantees or Limited Warranties, write Dell USA LP. Attn: 
Warranties. One Dell Way. Bon 12. Round Rock. TX 78682 ^On-site service provided 
pursuant to service contract with third-party provider May not be available in some 
remote areas eBusiness leasing arranged by Oell Financial Services LP. an 
independent entity, to qualified customers Above lease payments based on 36-month 
lease, and do not include taxes, fees, shipping charges, subject to credit approval and 
availability Lease terms subject to change without notice 'Network World. June 15. 
1998 124X Max/1 2X Mm. For information regarding APC warranties, write to APC. 132 
Fairgrounds Road. West Kensington. R 1 . 02892-9906, Attn Customer Service. Intel, 
the Intel Inside Logo and Pentium are registered trademarks of Intel Corporation 
Microsoft. MS. Windows NT and BackOffice are registered trademarks of Microsoft 
Corporation HP is a registered trademark and OpenView is a trademark of Hewlett 
Packard Corporation ©1998 Dell Computer Corporation All rights reserved 
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JAVA DEVELOPMENT TOOLS 

A Common Language 

With new server- and client-side features, JBuilder 2 is a 
tool to watch for the cross-platform Java market. 



of ease of use without coding. 
On our tests, we easily built a 
data-aware form using the pow- 
erful visual query designer. 

JBuilder 2's tools offer just 
about everything you'd need to 



By Richard V. Dragon 

Inprise Corp. (formerly Bor- 
land International) has en- 
hanced JBuilder 2 Client/ 
Server Suite ($2,495 list) with 
unprecedented support for 
database and enterprise fea- 
tures. This new version also es- 
tablishes a strong commitment 
to using 100 percent pure Java 
development and JavaBeans. 

JBuilder 2's Integrated Devel- 
opment Environment's (IDE) 
familiar look and feel is based on 
Inprise 's other RAD tools, such 
as Delphi. As with the other 
products, the emphasis is on 
component programming, in 
which properties are set visually 
and wizards help you write code. 



IT'S IN THE BEANS 

With over 200 JavaBean compo- 
nents, the palette in JBuilder 2 is 
particularly rich. The JavaBeans 
range from basic UI elements to 
more advanced controls like 
grids and tables. There's also full 
support for the new w . — ■ !— - 
JFC/Swing classes 
and an extensive 
array of database- 
aware components 
to show live data 
through J DBC. 

JBuilder 2 also 
bundles JavaBeans 
from several leading 
Java component ven- 
dors, including KL j 
Group, Object FX, 
Protoview, and Rogue 
wave. With this selection 
of components, Java in- 
terfaces can be just as so- 
phisticated as those cre- 
ated for native operating systems 
using C++ or Delphi. 

We were impressed by 
JBuilder 2's true two-way Java 
code editing. Changes to the 
source code are propagated to 
the visual design (and vice-versa) 



without any hidden 
sections of code or 
markers, as is the case 
with other Java tools. 
Such code intelligence 
is included in the prod- 
uct in several other 
areas, such as the new 
Code Insight feature, 
which provides con- 
text-sensitive pop-up 
help for writing meth- 
ods with the proper ar- 
guments automatically. 
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extensible environment makes it 
possible to cope with the babble 
of today's different versions of 
the Java Virtual Machine (JVM). 
This configurability also opens 
the possibility of adding JAR and 
CLASS flics to any 
JBuilder 2 project 
than 
Java 



r. a 



more easily 
with other 
tools. 
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RETOOLED 

In addition to basic program- 
ming smarts, JBuilder 2 im- 
proves its wizard-based pro- 
gramming tools. JBuilder 2 
supports a wider range of basic 
target types to get you started, 
including custom JavaBeans and 
Enterprise JavaBeans. For serv- 
er-side development, JBuilder 2 
now supports Java servlets, as 
well as CORBA for distributed 
systems. To simplify creating cus- 



QUICK CHANGE: 

Different versions 
of the JDK are no 
problem for JBuilder, 
which lets you 
change the default 
Java compiler and 
supporting class files 



W MM 




JGUI: Build sophisti- 
cated user interfaces 
with over 200 built- 
in JavaBeans in 
JBuilder 2. includ- 
ing full support for 
the new JFC/Swing 
classes. 



torn beans, the 
BeansExpress 
tool now can 
add properties 
and methods to 
JavaBeans automatically. 

The main focus of the 
JBuilder 2 Client/Server Suite is 
on enterprise development and 
deployment. The wizards for 
creating database applications 
in JBuilder 2 offer a high degree 



build and deploy a 
sophisticated data- 
base using today's 
distributed archi- 
tectures. A local 
SQL server InterBase is includ- 
ed, which can be used to develop 
and deploy databases. The mid- 
dleware solution in JBuilder 2 is 
the Borland DataGateway for 
Java, which allows client-side 
Java apps to connect to databas- 
es using pure Java JDBC drivers. 

For distrib- 
uted computing 
and CORBA, 
JBuilder 2 bun- 
dles the Visi- 
Broker for Java 
3.2, an object- 
request broker. 
With the built- 
in wizards and 
compiler sup- 
port, even fledg- 
ling program- 
mers can call remote methods 
using RMI and CORBA/IIOP. 
(The compiler takes care of cre- 
ating the Java bindings tor dis- 
tributed calls.) 

One of JBuilder 2's strongest 
features is its open architecture, 
which allows for switchable 
JDKs. We were able to swap the 
versions of the JDK (from 1 .0.2 
to 1.2) used to build a test Java 
application. JBuilder 2's highly 
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DEBUG AND DEPLOY 

JBuilder 2 has all 
the usual debug- 
ging features, in- 
cluding watches, 
breakpoints, and 
pop-up inspection 
windows. Although 
f JBuilder 2 doesn't 
support an instant 
update feature, its 
Smart( hecker feature 
for dependency check- 
ing and its improved 
compiler makes re- 
building noticeably snappy. 

When it comes to deploying 
Java executables, JBuilder 2's 
JAR wizard works for creating 
redistributable JAR files. Anoth- 
er winning feature is the Inprise 
Java Deployment Server — a 
server-side program that can au- 
tomate the installation of JVM as 
well as your application files on 
client machines. 

With its enterprise focus and 
good target flexibility. JBuilder 2 
may well help realize the cross- 
platform vision of Java. Whereas 
other vendors are working to 
bring Java into the Windows 
fold, Inprise 's JBuilder 2 stresses 
an open platform approach that 
will make the software an attrac- 
tive solution to many large orga- 
nizations that need to run Java 
programs on different types of 
hardware. 

JBuilder 2 Client/Server Suite. 

List price: $2,495 ($1,995, up- 
grade). Requires: 48MB RAM, 
135MB hard disk space. Mi- 
crosoft Windows 95 or NT 4.0. 
I nprise Corp., Scotts Valley, CA; 
800-233-2444, 831-431-1000; 
www.inprise.com. 407 at www 
.pcmag.com/infolink. 
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POWERPANEL 



EXPERIENCE 
THE POWER 

OF PURE 

DIGITAL. 



$969* 



The image on this digital 
I panel is beyond compre- 
* hension. You'll want one 



tL,— the second you see it! 

"tV"*** Sept 1, 1998 



- John C. Dvorak, PC Magazine, 



The DPP 500 PowerPanel delivers a bright, sharp, digital image that no analog display 
can match. From the smallest text to the fastest graphic animation, the DPP 500 
offers new levels of realism and detail. The PowerPanel's active matrix 
TFT XGA display completely eliminates screen flicker, focus and convergence 
problems, while ensuring 100% edge-to-edge image sharpness. And the 
DPP 500 also includes an ATI Graphics card that, combined with Windows* 98, 
allows you to view images on two monitors simultaneously.** The DPP 500 
also features a built-in microphone and stereo speakers.*** The DPP 500 
PowerPanel. Pure Digital. Pure Power. Only from Princeton, the display 
technology leader for over 20 years. 




Sleek and slim, the DPP 500 
introduces a radical new design 
for its radical new technology. 



PRINCETON 



The DPP 500 is powered 
by ATI Graphics, giving 
you the best 3-D, 2-D and 
video acceleration available 

,0,AGPs,otPCs V Enhance your image. 



tel: 800.747.6249 ext: 1072 fax: 714.751.5736 web: www.prgr.com 



The DPP 500 is the latest innovation in the award-winning Princeton product line. 



□iNLIST 




Choose 031 at www.pcmag.com/lnfollnk 

©1998 Princelon. Windows 98 is a registered irademarkof Microsoft Corporation. All other brand names, trademarks, and registered trademarks are the property of their respective owners. 
As an Energy Star" Partner, Princeton has determined that these products meet Energy Star™ guidelines for energy efficiency. Product features subject to improvement without notice. 
*Contact your dealer for pricing * a Requires Windows 9^8 and a PC with AGP skit ""Speakers may require external amplification source. 



ON A TECH INVESTMENT? 



WITH NEW WINDOWS 98. OUR DELL DIMENSION 
XPS R400 YIELDS. ON AVERAGE. 56% MORE SPEED 
LAUNCHING APPLICATIONS. 



DELL DIMENSION XPSR400 
PENTIUM' II PROCESSOR AT 400MHz 



• 128MB 100MHz SDRAM 

• 16.8GB Ultra ATA Hard Drive (9.5ms) 

• 1600HS 21" (19.8" vis. 26dp, 1600 x 1200 
max. res] Trinitron" Monitor 

• NEW STB nVidia ZX 8MB 3D 2X AGP 
Video Card 

• 2X DVD-ROM Drive and Decoder Card 

• Turtle Beach Montego A3D 64 Voice PCI 
Sound Card 

• ACS-295 Speakers with Subwoofer 

• 56K Capable" U.S. Robotics V.90 x2 
Data/Fax WinModem 

• Microsoft' Office 97 Small Business 
Edition v2.0; McAfee VirusScan 

• NEW MS' Windows* 98/MS 
IntelliMouse* 

• Dell' QuietKey" Keyboard 

• 3-Year Limited Warranty' 

• 1-Year On-site 1 Service 

$3299 

Business Lease'': $121/Mo.. 36 Mos. 
Order Code #590801 



DELL DIMENSION XPS R4O0 
PENTIUM II PROCESSOR AT 400MHz 



• 128MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms) 

• 1200HS 19" (17.9' vis. ,26dp) Monitor 

• NEW SIS nVidia ZX 8MB 3D 2X AGP 
Video Card 

• 40X Max" Variable CD-ROM Drive 

• Turtle Beach Montego A3D 64 Voice PCI 
Sound Card 

• ACS-295 Speakers with Subwoofer 

• 3Com' 3C905B Fast EtherLink"' XL 10/100 
PCI NIC 

• Iomega Zip lOOMB Internal Drive 

• Microsoft Office 97 Small Business 
Edition v2.0; McAfee VirusScan 

• NEW MS Windows 98/MS IntelliMouse 

• Dell QuietKey Keyboard 

• 3-Year Limited Warranty 

• 1-Year On-site 1 Service 



$2599 

Business Lease' : $98/Mo.. 36 Mos 
Order Code #590802 




The market's hot. But our top-of-the-line 400MHz 
system is even hotter. And now with the release of 
Microsoft's latest edition of the Windows operating 
system, you can match these two sizzling technologies 
for the ultimate high-performing tech investment. MS 
Windows 98 allows the Dell Dimension* XPS R400 to 
launch leading business applications an average of 
56%" faster than Windows 95. In addition, Microsoft 
has designed Windows 98 to be less susceptible 
to crashes, added sophisticated tools to diagnose 
problems and improved the "Plug and Play" feature to 
make automatic recognition of compatible peripherals. 
So if you're looking for the inside track on speed, give 
us a call and place your buy order today. 



DELL DIMENSION XPS R350 
PENTIUM II PROCESSOR AT 350MHz 



NETWORK READY SYSTEM: 

• 64MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms| 

• 1000LS 17" (15.9" vis) Monitor 

• WfWATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

• 40X Max = Variable CD-ROM Drive 

• 3Com 3C905B Fast EtherLink XL 
10/100 PCI NIC 

• Microsoft Office 97 Small Business 
Edition v2.0 

• Microsoft Windows NT" Workstation 4.0 

• MS IntelliMouse 

• Dell QuietKey Keyboard 

• 3-Year Limited Warranty' 

• 1-Year On-site' Service 

• Upgrade to 128MB 100MHz SDRAM, 
add $149 

• Upgrade to a 16.8GB UltraATA Hard 
Drive (95ms). add $179. 



$1979 



DELL DIMENSION XPS D300 
PENTIUM II PROCESSOR AT 300MHz 



64MB SDRAM 

6.4GB Ultra ATA Hard Drive (9ms) 

800F 15" (13 7" vis) Monitor 

/VfWATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

32X Max' Variable CD-ROM Drive 

Yamaha XG 64V Wavetable Sound 

Altec Lansing ACS-90 Speakers 

Microsoft Office 97 Small Business 
Edition v2.0; McAfee VirusScan 

NEW MS Windows 98/MS IntelliMouse 

Dell QuietKey Keyboard 

3-Year Limited Warranty' 

1-Year On-site 1 Service 

Upgrade to 96MB SDRAM, add $89 

Upgrade to a 10GB Ultra ATA Hard Drive 
19ms). add $89 

Upgrade to a WOOLS IT 115.9' vis) 
Monitor, add $125. 

3Com 3C905B Fast EtherLink XL 10/100 
PCI NIC. add $50 



BE DIRECT 



Business Lease 0 : $75/Mo„ 36 Mos. 
Order Code #590803 



$1499 

Business Lease 4 : $57/Mo„ 36 Mos. 
Order Code #590804 



DVLL 



TO ORDER TOLL-FREE 



800-714-3355 

TO ORDER ONLINE 24 HRS./DAY 



www.dell.com/buydell 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT* In Canada." call 800-233-0702 
In Mexico! call 001-800-210-7607 
GSA Contract #GS-35F-4076D 



Keycode #04783 



Reference the appropriate order code 
to receive featured configuration 
and pricing. 



pentium*]! 



♦Prices and speciScations valid k U S wily am) subject to change without nonce 'For a complete 
copy of Guarantees or Limited Warranties, write Dell USA LP . Attn Warranties. One Dell Way. 
Bon 12. Round flock. TX 78682 AOn-site service is provided pursuant to service contract with 
third-party provider May not he available in certain remote areas ^Business leasing arranged by 
Dell Financial Services L P . an independent entity, to Qualified customers Above lease payments 
based on 36-month lease, and do not include taxes, fees, shipping charges, subject to credit 
approval and availability Lease terms subject to change without notice "Average application 
launch percent gam over Win 95 for MS 0f6ce 97, Lotus Smart Suite and taelWottflitact 
Suite 8 running on a Dell Dimension XPS 0400 with 128MB SDRAM memory and 512KB cache 
Launch times vary with processor speed and amount of RAM "Download speeds limited to 
53Kbps Upload speeds are less lm the 30Kbps range) and vary try modem manufacturer Speeds 
also vary depending on line conditions Analog phone line and compatible server equipment 
leguueo "40X Ma«/17X Mm *32X Mai/14X Mm The Intel Inside logo and Pentium aie 
registered trademarks of Intel Corporation Microsoft. MS, Windows. Windows NT and 
IntelliMouse are registered trademarks of Microsoft Corporation 3Com is a registered 
trademark. Fast EtherLink is a trademark of 3Com Corporation Trinitron is a registered tr 
of Sony Corporation ©1998 Dell Computer Corporation All rights reserved 
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DOCUMENT MANAGEMENT SOFTWARE 

Organize the Chaos 

PageKeeper Standard 3.0 offers an inexpensive, simple 
way to add some order to your electronic paperwork. 



By David Haskin 

With scanner prices plum- 
meting and Web content 
expanding, many people 
need help managing the flood of 
information. PageKeeper Stan- 
dard 3.0 ($40 street), newly re- 
designed to resemble competing 
document managers such as 
ScanSoft's Pagis Pro and Vi- 
sioneer's PaperPort Deluxe, is a 
simple solution to this complex 
problem. 

Like its competition, Page- 
Keeper has a Windows Explor- 
er-like interface that displays 
user-created folders in the left 
pane and the contents of folders 
in the right. You place items in 
PageKeeper folders by scan- 
ning documents or adding files 
from your hard disk or pages 
from the Web. This last capabil- 
ity makes PageKeeper a good 
tool for collecting and manag- 
ing information mined from the 
Web, although the software 
can't automatically add the 
page currently in your Web 
browser; instead, you have to 
type the URL. 

Unlike PaperPort Deluxe, 
which imports documents into a 
proprietary database, Page- 
Keeper keeps them in their 
original file formats and loca- 
tions on your PC. PageKeeper 
automatically creates a small 
control file for each document 
you add that contains the file's 
location, any text within the file, 
and keywords you optionally in- 
clude. The software then auto- 
matically updates the control 
file if you delete, move, or 
change the source file. 

You view information either 
with PageKeeper's built-in 
viewer or by clicking a toolbar 
button to load the document 
and the application associated 
with it. You can search from 
within PageKeeper or with a di- 



alog box placed by PageKeeper 
in the Find submenu of the Start 
menu. Searches can look 
for text contents of files, 
keywords, or file names. 

PageKeeper Standard 
3.0 is easy to use, but 
it's less powerful than 
its competitors. The 
program doesn't sup- 
port Boolean search- 
es or rank results by 
relevancy, for exam- 
ple. In addition, Page- 
Keeper doesn't index 
documents, but rather searches 
sequentially through all the 



words in the documents, a com- 
paratively slow process. For in- 
stance, a search of 80 Microsoft 
Word documents took about 6 
seconds, and a search on the 
same word in about 1 ,000 files 
indexed by Pagis Pro required 
just 4 seconds. 

Because PageKeeper Stan- 




Keeper's Explor- 
er-like interface, 
you can develop 
a system of folders 
and subfolders 
for storing 
documents 



f 
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dard 3.0 requires 
more time to search as the num- 
ber of documents increases, it's 



unsuitable for managing large 
numbers of documents. But 
PageKeeper's approach may 
be preferable for small numbers 
of documents, because it creates 
and updates control files al- 
most instantaneously (updating 
an index can bog down your 
computer). 

PageKeeper Standard 
3.0 isn't as powerful as 
similar programs, but it is 
an inexpensive and conve- 
nient way to gain control 
of your documents. 
PageKeeper Standard 3.0. 
Street price: $40. Requires: 
16MB RAM, 35MB hard 
disk space. Microsoft Win- 
dows 95. 98, or NT 4.0. 
Caere Corp., Los Gatos, 
CA; 888-922-2373, 408-395- 
7000; www.caere.com. 409 at 
www.pcmag.com/infolink. 
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LCD PROJECTORS 

XGA, Here or There 

In the conference room or on the road, the Lightware 
L-1020 LCD projector will make your point. 

By Alfred Poor trol.The onscreen menus could 

ightware made a big splash be easier to understand, but for 
with a tiny LCD projector the most part you won't need 
t hen it introduced the the manual. 
VP 100 more than two years ago. The projector is rated at 700 
establishing the under- 10-pound ANSI lumens.and our tests mea- 
sured 523 lumens, which 
is about average for this 
class of projector. The 
brightness uniformity 
measure was 1.3, which 
is also about average and 
in keeping with the ob- 
servation that the screen 
was slightly brighter in 
the center than in the 
corners. The contrast ratio of 
109:1 is also about average. 

Our evaluation model froze 
in testing and had to be un- 
plugged to reset it.This problem 
in the early production projec- 
tors was solved for subsequent 
units. And since the projector's 
controller can be upgraded with 
software, units can be fixed by 
downloading a patch file to the 
projector.This is done with a free 




SHOWTIME: The L-1020 tested at 523 lumens. 

segment of this market.The new 
$9,995 (list) L-1020 isadeparture 
from the original design. and at 13 
pounds, this XGA-resolution 
projector is targeted at both 
portable and conference-room 
applications. The new design has 
some small flaws but should be a 
strong competitor in its market. 

Setting up the L-1020 is easy, 
with manual zoom and focus 
providing a good range of con- 



serial communications program 
that also lets you control the pro- 
jector from your computer (in 
addition to the remote control 
and front-panel buttons). 

The projector did show some 
image flaws: some test images 
showed strong pixel jitter effects, 
which could not be reduced 
through the use of the frequency 
or tracking controls. These ef- 
fects were so pronounced that 
evaluating the focus patterns 
was difficult. Otherwise, the data 
image quality was excellent. 

The L-1020 did a good job 
with video images, though the 
sound system was easily pow- 
ered past the point of distortion, 
and the tone controls were lim- 
ited. There were no obvious mo- 
tion artifacts in the images, but 
facial tones did show some signs 
of being mottled. 

A compact design, brightness, 
and software-upgrade feature 
along with a bundled carrying 
case make the L-1020 attractive. 
But the image quality flaws put a 
little tarnish on the shine. 
Lightware L-1020. List price: 
$9,995. Lightware Inc., Beaver- 
ton, OR; 800-445-93%, 503-641 - 
7873; www.lightware.com. 408 at 
www.pcmag. com/in folink. 
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It goes about a country mile. 

(City mileage may vary.) 
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The longest-distance cordless phone there is. 

Panasonic introduces GigaRange, the world's first 2.4 gigahertz digital cordless phone. 
Never before has a cordless phone been able to go so far and sound so good. 
For more info call 800-21 1-PANA or visit www.panasonic.com/gigarange 



CICARANCE 

Performance mary vary depending upon location and atmospheric conditions. 



Panasonic 

just slightly ahead of our time 

Copyrighted material 



FREE 

SAFETY NET 
WITH EVERY 
PRINTER. 



ELITE 12/600 

600 x 600 dpi resolution 

1 2 pages per minute 

1 year Platinum Exchange Warranty 

Maximum Print Area 8.5" x 14" 

Letter, legal, A4, envelope 

250 sheet Universal Tray 

PostScript® Level 2 compatible, PCL 5 

80 PostScript fonts, 1 5 PCL fonts 

8 MB RAM expandable to 64 MB 

EtherTalk, TCP/IP 

Ethernet® (10 BaseT) 

Bi-directional Parallel, Local Talk*, RS422 

2nd Paper Feeder' Add $299 

(Includes 500 sheet Universal Tray) 

Extra 8 MB Memory Add $ 49 

Platinum Exchange Warranty Program: 

Additional Year Add $ 99 

Two Additional Years Add $ 1 50 

$999 

Business Lease $35 Month/36 month lease 



ELITE 12 12 

1 200 x 1 200 dpi resolution 
1 2 pages per minute 
1 year Platinum Exchange Warranty 
Maximum Print Area 8.5" x 1 4" 
Letter, legal, A4, envelope 
250 sheet Universal Tray 
PostScript® Level 2 compatible, PCL 5 
80 PostScript fonts, 1 5 PCL fonts 
1 6 MB RAM expandable to 64 MB 
EtherTalk, TCP/IP 

Ethernet* ( 1 0 BaseT, 1 0 Base2), Netware* 
Bi-directional Parallel, Local Talk® RS422 

2nd Paper Feeder* Add $ 299 

(Includes 500 sheer Universal Tray) 

Extra 8 MB Memory Add $ 49 

Platinum Exchange Wa rr a n ty Prog ra m : 

Additional Year Add $ 1 29 

Two Additional Years Add $ 1 94 

$1299 

Business Lease $45 Month/36 month lease 



ELITE XL 608 LC 

600 x 600 dpi resolution 
8 pages per minute 
1 year Platinum Exchange Warranty 
Maximum Print Area 1 1" x 17" 
Ledger, letter, legal, A3, A4, envelope 
250 sheet Universal Tray 
PostScript® Level 2 compatible, PCL 5 
80 PostScript fonts, 1 5 PCL fonts 
8 MB RAM expandable to 64 MB 
EtherTalk, TCP/IP 
Ethernet ( 1 0 BaseT, 1 0 Base2) 
Parallel, Local Talk®, RS422 

2nd Paper Feeder* 

(Includes 250 sheet Universal Tray) Add |3 1 9 
(Includes 500 sheet Letter Trayl Add $4 1 9 

Extra 8 MB Memory Add $ 49 

Platinum Exchange Warranty Program: 

Additional Year Add $ 1 59 

Two Additional Years Add $ 239 

$1599 

Business Lease $56 Month/36 month lease 



•The Elite 1 2/600. Elite 1212, Elite XL 608 LC, and Elite XL 1 208 support one oddifconal paper feeder The Elite XL 20/600 and Elite XL 20/800 support two additional paper feeders 



Co 




GCC Elite 1212 



GCC Elite 20/800 



GCC Elite XL 608 LC 



Buying a printer is a leap of faith. Except for GCC printers, which require no leap (just a phone call) and don't ask for 
very much in the way of faith. 

All our printers are protected by our Platinum Exchange Program. Which guarantees that if during the warranty 
period you have a problem our support people can't solve, we'll send you a replacement printer by the next business day. 

But your protection doesn't end there. GCC printers also come with a thirty-day unconditional, money-back 
guarantee. We even offer free technical support throughout the one-year warranty period, not just an business days, but 
Saturdays too. 

Why do we go to such lengths? Our printers compete with some of the most famous names in the business. And like 
all smaller fish, we have to be nimbler than your average, better known-whale. 

That's why we sell our printers direct. That way you pay for the printer instead of the assorted middlemen, and pocket 
the savings. 

It's also why we offer value-added features such as AccuGray™ * technology that reproduces halftones with unusual 
clarity and vividness. And why we offer a full range of printers that turn out poster-sized graphics, print shop-quality text, 
and perform various other noteworthy feats noted below. 

For complete details, call our 800 number. Or visit us on the internet. We're easy to spot. 
We're the only printers on the web with a net. ^ | ^ 

Gcc 

Technologies 



To order call 1 -800-422-7777, or visit our web site, www.gcctech.com 



THEY'RE BIGGER. WE'RE HUNGRIER. 



ELITE XL 1 208 

1 200 x 1 200 dpi resolution 
8 pages per minute 
1 year Platinum Exchange Warranty 
Maximum Print Area 1 1 .69" x 20" 
Ledger, letter, legal, A3, A4, envelope 
250 sheet Universal Tray 
PostScript® Level 2 compatible, PCL 5 
285 Post Script fonts, 1 5 PCL fonts 
24 MB RAM expandable to 64 MB 
EtherTalk, TCP/IP 

Ethernet® (10 BaseT, 10 Base2), Netware® 
Parallel, Local Talk, RS422 

2nd Paper Feeder* 

(Includes 250 sheet Universal Tray) Add $3 1 9 
(Includes 500 sheet Letter Tray) Add $419 

Extra 8 MB Memory Add $ 49 

Platinum Exchange Warranty Program: 

Additional Year Add $259 

Two Additional Years Add $388 

$2599 

Business Lease $91 Month/ 36 month lease 



ELITE XL 20/600 

600 x 600 dpi resolution 
20 pages per minute 
1 year Platinum Exchange Warranty 
Maximum Print Area 1 2.75" x 35.25" 
Ledger, letter, legal, A3, A4, envelope 
500 sheet Universal Tray 
PostScript® Level 2 compatible, PCL 5 
285 PostScript fonts, 1 5 PCL fonts 
1 6 MB RAM expandable to 64 MB 
EtherTalk, TCP/IP 

Ethernet® (10 BaseT, AAUI), Netware® 
Bi-directional Parallel, Local Talk®, RS422 

2nd or 3rd Paper Feeder* Add $ 299 

(Includes 500 sheet Universal Tray) 

Extra 8 MB Memory Add $ 49 

Platinum Exchange Warranty Program: 

Additional Year Add $ 1 79 

Two Additional Years Add $ 269 

$1799 

Business Lease $63 Month/36 month lease 



ELITE XL 20/800 

800 x 800 dpi resolution 
20 pages per minute 
1 year Platinum Exchange Warranty 
Maximum Print Area 12.75" x 35.25" 
Ledger, letter, legal, A3, A4, envelope 
500 sheet Universal Tray 
PostScript® Level 2 compatible, PCL 5 
285 PostScript fonts, 1 5 PCL fonts 
24 MB RAM expandable to 64 MB 
EtherTalk, TCP/IP 

Ethernet® (10 BaseT, AAUI), Netware® 
Bi-directional Parallel, Local Talk®, RS422 

2nd or 3rd Paper Feeder* Add $ 299 

(Includes 500 sheet Universal Tray) 

Extra 8 MB Memory Add $ 49 

Ptati n u m Exchange Wo rranty Programs 

Additional Year Add $ 1 99 

Three Additional Years Add $ 424 

$1999 

Business Lease $70 Month/36 month lease 



GCC technology is a registered irooWt of GCC technologies. Inc Elite 1 2/600. Elite 1212. Elite XL 606 LC, Elite XI 1208, Elite XL 20/600. and Elite XL 20/800 are trademarks of GCC Technologies. Inc 
All other trademarks or registered trademarks ore trademarks of their respective companies 'Not offered on the Elite XL 608 and Elite XL 608LC 
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THERE'S A VERY GOOD REASON EUROPEAN MONITORS 
ARE ENGINEERED TO A HIGHER STANDARD. 




IT'S THE LAW. 



Granted, it's not easy to build monitors for the world s strictest quality standards. Or to pass 
the rigorous tests demanded by ISO-9241-3, TCO and NUTEK. But as a result, our monitors come 
with pinpoint clarity and faster refresh rates, for reduced eyestrain. Remarkably low emissions. And an 
unsurpassed level of reliability. 

While in some corners of the world all this might be considered a luxury, in Europe it's just 
the way things are done. And it's your assurance that with Nokia, you'll always see a world of difference 

For more information on our full line of 15" to 21" monitors, please call 1-800- BY-NOKIA, or 
visit us at www.nokia.com 'amcricas. 

Picrured above is a Nokia 21" 445Xpro <20" VIS), titer industry * hrst 121 kHz monitor with 18tK)x 1440 resolution, up to MOHz refresh rate and 22mm horizontal dot pineal 

OI9SW Nokia Display Pn.li* is. ln< Sen thiamin, vubieii Unhang. All oihrf invirmarks arr thr k4c raiiprny of their inpntiv. iiannaniei 

Choose 127 at www.pcmag.com/1nfolink 

Copyrighted material 



NOKIA 

Connecting People 



First Looks 



PERIPHERALS 

DV for the Masses 

Canons affordable ZR camcorder brings high-quality 
digital video to the mainstream market. 

By Jan Ozer shoulder strap, and a 30-minute 

With a street price of MiniDV cassette. 
$1,400, Canon's ZR digi- 
tal video (DV) cam- STRONG FEATURE SET 

corder is within the price range For a consumer-oriented cam- 

of some analog camcorders, corder, the ZR is full-featured 

but it delivers better-quality and highly programmable. The 

video and a richer feature set. camera has an 11X optical 

Combine this with a modular, zoom and 44X digital zoom, 

compact design and DV Fire- automatic image stabilization, 

Wire output, and you've got an a shutter speed of up to 1/8,000 

ideal camera for consumers second, plus/minus 1 1 EV ex- 

and low-end multimedia appli- posure compensation, and a 

cations. minimum shooting distance of 

3/8 inch. 

CONVENIENT OPERATION The camera can operate fully 

The ZR is shaped and held like automatically, or you can set 

a compact 35mm camera and focus, exposure, shutter speed, 

fits in a suit pocket or purse, and white balance manually. 

You view and replay through a The ZR also has five pro- 

2. 5-inch LCD panel and shoot grammed modes — sports, por- 

using controls located by your trait, spotlight, sand and snow, 

right index finger. A small and low light — with controls 

mesh-covered microphone on optimized for each condition, 

top of the unit captures audio. The ZR ships 

with an on-board speaker for with seven digital 

playback. effects — three 

Zoom controls are conve- to begin or end 

niently located by your right a scene (fade, 
thumb, with intuitive playback 
controls by your left index fin- 
ger. The LCD panel swings up 
180 degrees, allowing subjects 
to view their own video feed; 
you can also convert the LCD 
to a viewfinder with a supplied 
attachment. 

Ports on the camera include 
DV-out and a headphone jack, 
with a supplied docking unit 
providing stereo audio and S- 
Video and composite video 
outputs, along with micro- 
phone input and a LANC con- 
nector. Other components that wipe, and scroll) and four to 
are included with the ZR are use throughout a clip (solariza- 
an AC power adapter and bat- tion, black and white, sepia, 
tery charger, a lithium ion bat- and strobe). Other options 
tery with a 50-minute record- include 16:9 recording mode 
ing capacity and 90-minute for playback on wide-screen 
recharge time, a remote-con- TVs, 12- or 16-bit audio cap- 
trol unit, S-Video, composite ture, and wind-screen filters 
and stereo audio cables, a for the on-board microphone. 




You select options through 
menus displayed on the LCD 
screen. 

DIGITAL ST0RA6E 

Like all DV cameras, the 
Canon ZR digitizes and com- 
presses video during capture, 
storing up to 
90 minutes of 
video in digital 
format on the 
matchbox-size 
Mini-DV cas- 
sette. During 
still-image 
capture, the 
ZR holds each 
image for 6 
seconds (which 
lets you create a 
short audio de- 
scription of the 
image) and has 
about a 500-image capacity. 

DV is a high-quality format, 
featuring 500 lines of hori- 
zontal resolution, component 
color, and a high signal-to- 
noise ratio. This translates to 
noticeably better video quality 
than such analog formats as 
S-VHS,Hi-8,VHS,and 
Xmm. 

The most significant 
adv antage of DV is that 
t can be downloaded 
directly to specially 
equipped comput- 
ers using an 
IEEE 1394 (Fire- 
Wire) connection. 
Essentially a file 
transfer, this trans- 
action doesn't de- 
grade video quality. 
By contrast, the ana- 
og formats men- 
tioned above are cap- 
tured with traditional 
analog capture cards, 
which typically degrade quality 
even further. 

PUT TO THE TEST 

We tested the ZR in a number 
of conditions, indoor and out- 
door, in bright and low light. In 
general, the camera was easy to 
point, hold steady, and shoot, es- 




Canon 's use of 
interlaced DV format 
means poor quality still- 
image capture in all but 
the lowest motion shots 



pecially when we used the view- 
finder attachment. Controls 
were accessible and logical in 
operation, allowing a number of 
"no look" actions. 

During our tests, we shot 
most video in automatic mode, 
finding that the programmed 
modes — partic- 
ularly those for 
low light — pro- 
duced disap- 
pointing results. 
As with most 
digital zooms, 
the ZR's pic- 
ture became a 
bit fuzzy at high 
zoom ratios, so 
we disabled the 
digital zoom for 
most videos. 

To test video 
quality, we shot 
side-by-side videos with the 
Sony PC-7 ($2,899 list), compar- 
ing the results on television and 
on disk after capture with the 
Miro DV300 Fire Wire adapter. 
In general, the ZR's video qual- 
ity was noticeably superior, 
with sharp edges, crisp detail, 
and minimal noise and aliasing, 
though colors were slightly 
muted. During capture, the ZR 
worked well with both the 
DV300 and DPS Spark Fire- 
Wire adapters, boding well for 
compatibility in the field. 

Still-image tests were less 
positive, however, resulting from 
the camera's use of the inter- 
laced DV format for still-image 
capture. When motion was min- 
imal, still-image quality was 
excellent. But even moderate 
motion caused obvious deinter- 
lacing artifacts, which manifest 
as visible slices and blurriness. 

If video is your primary in- 
terest, the ZR is a great value 
and should lead DV's migra- 
tion from the professional mar- 
ket into the consumer space. 
Canon ZR Digital Camcorder. 
Street price: $1,400. Canon 
U.S. A. Inc., Lake Success, NY; 
800-828-4040; www.usa.canon 
.com. 414 at www.pcmag.com/ 
infolink. 
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"When was the last 
time a home pc blew 

YOUR MIND AND KNOCKED 
YOUR SOCKS OFF?" 




PC Magazine 
adjectives? 



The amazingly fast, gratifyingly complete, and irresistibly priced Presario 5600 Series* Internet PC, that's what, 
processor running at 400 MHz, plus a unique hardware-and-software package "geared toward enhancing your 
Add iIk- $899 Flat Panel Monitor ("The picture ^ ^fl^l ^F^£\^^L. < ^ XX2 ^ xv f you'll gel from this 



For all the details on the machine that "redefines the 



Better answers. 



state of the art tor home PCs," 



You get performance that PC Magazine Online says "literally burned up the charts." An Intel' Pentium' II 
online experience." Not to mention everything you'll need to "create and edit still and moving video." 
setup is superb"), and what have you got? "More innovation than we've ever seen in a home PC." PffJlWWTl 
call 1-800-345-15 18, or visit www.compaq-at-home.com. And thanks, PC Magazine. We couldn't have said it bcner ourselves. 
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ACCOUNTING SOFTWARE 

Be Your Own CPA 

The newest version of Intuits QuickBooks has multiuser 
support and even more ease-of-use features. 

By Gayle Ehrenman 

QuickBooks Pro has long 
been considered the small- 
business accounting pack- 
age that's easiest to use. With 
Version 6.0 ($219 list), it gets 
even simpler for more people: 
For the first time, QuickBooks 
Pro offers multiuser support. 

Version 6.0 marks the first 32- 
bit release of the product, which 
adds right-mouse-click menu ac- 
cess and faster performance. A 
host of new wizards help users set 
up everything from payroll items 
to multiple users. This version 
also adds register sorting (which 
makes viewing and managing 
register transactions easier), au- 
tomatic flat-tax-rate calculations, 
payroll reports, and more tools 
that simplify report generation. 



On the accounting front, 
QuickBooks now offers close 
dates, so accountants can restrict 
access to transac- 
tions of prior ac- 
counting periods. 
This functionality 
grows out of the 
program's new abil- 
ity to set passwords 
and assign feature 
and activity access 
rights for each user. 

Up to five em- 
ployees can access 
the Multiuser QuickBooks data 
file simultaneously and even 
view the same transaction. The 
administrator determines which 
parts of the program each user 
can interact with and what ac- 
tions they're allowed to per- 



form.The program tracks who's 
logged on and who's editing a 
particular transaction. Quick- 
Books alerts those logged on 
when information has been 
changed and maintains a multi- 
user audit trail. 

QuickBooks is the first small- 
business accounting package to 
offer online payroll and direct de- 



Sates and Accounts R«c*IvjM« / 
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TAKE MMMl-.QuickRooks 
lets administrators deter- 
mine user access by area 
and by activity. 




posit services. The QuickBooks 
Online Payroll Service is inte- 
grated directly into the program's 
payroll feature and can automat- 
ically manage all payroll services. 

The Online Direct Deposit 
Service lets small businesses 



offer direct deposit to employ- 
ees. Both services are being of- 
fered to a limited number of 
customers for a monthly service 
charge. Intuit expects to offer 
broader support next year. 

Even if you don't need such 
sophisticated services, there's 
plenty worth looking at in Quick- 
Books. Though Peachtree Com- 
plete Accounting has long of- 
fered multiuser capability at 
no extra charge, QuickBooks is 
far easier for nonaccountants. 

QuickBooks Pro 6.0. 
List price: $219 
(single user); $599 
(five-user value 
pack). Requires: 
16MB RAM, 55MB hard disk 
space. Microsoft Windows 95 or 
NT 4.0. Multiuser requires Win- 
dows 95/NT peer-to-peer net- 
work or Windows NT server, or 
NetWare network. Intuit Inc., 
Mountain View, CA; 800-446- 
8848: fax, 800-858-6090; 
www.quickbooks.com. 413 at 
www.pcmag.com/infolink. 



STATISTICAL SOFTWARE 

Analyze Visually 

MathSoft's S-Plus adds Excel and SPSS wizards to its 
Trellis graphs and matrices of scatter plots. 

By Barry Simon 

S-Plus started its life as 
a command-line stat is 
tical language. Now 
that MathSoft (the makers 
of MathCAD) has acquired 
S-Plus and Axum (the sci- 
entific graphing program), it 
has gained a visual soul.Thc 
Standard Edition ($7<S(l 
list), which uses Axum 
technology, is simply a 
collection of graphical 
tools and 100-plus sta- 
tistical procedures. The 
full-blown language, 
command line, and over 3,000 
functions are available only in the 
Professional Edition ($1,995 list). 

New to Version 4.5 are wiz- 
ards for making OLE in-place 
editable S-Plus graphs in Excel 
or SPSS. There's also the ability 




NEW MATH: 

S- Plus fea- 
tures a variety 
of new graph- 
ing options. 



to refit plots after visual- 
ly eliminating outliers, 
drill-down capability in 
multiplol Trellis graphs, 
column transform with 
functions and menu interfaces to 
resampling, and cluster analysis. 

S-Plus stands out for the ease 
with which you can analyze 
complicated data sets graphical- 
ly. Select even noncontiguous 
data columns and you can cre- 



ate over 80 graphics types with 
the click of a button. 

Unique to S-Plus are what it 
calls Trellis plots. To make such a 
plot, start with a plot of one vari- 
able against another and then 
drag additional variables to 
the two-variable plot. 
What results is a col- 
lection of two vari- 
able plots, one for 
each range of values 
of the variables. 

Another strong 
point is the program's 
impressive array of 
import formats, in- 
cluding Gauss, Mat- 
Lab. S AS, Sigma Plot, SPSS, and 
Systat. ODBC support also in- 
creases the import capabilities. 

Statistical functionality in- 
cludes regression (linear, user- 
defined nonlinear, and loess), 
ANOVA. MANOVA. cluster 
analysis, two resampling meth- 
ods, ARIMA. two time-series 
methods, three survival methods, 
and four smoothing routines The 
interface is a pleasure to use, with 



a variety of tool bars, multi- 
tabbed dialogs, and right-click 
menus. 

It's natural to compare S-Plus 
with the SPSS 8.0. its most sub- 
stantial competitor. S-Plus in- 
cludes a wider array of statistical 
functions in its base product, 
whereas SPSS has more statisti- 
cal functions available as extra- 
cost add-ons. Though Trellis 
plots give you some multivari- 
able data slicing, they aren't as 
comprehensive as SPSS's Cross 
Tabs. On the other hand, graph- 
ics in S-Plus are better integrat- 
ed, more intelligently set up, and 
easier to use. S-Plus is a superb 
tool for visual data analysis and 
statistical data mining. 
S-Plus Standard Edition. List 
price: $780 (Professional Edi- 
tion: $1,995). Requires: 32MB 
RAM. 80MB hard disk space, 
Microsoft Windows 95, 98, or 
NT 3.51 or later; MathSoft Inc.. 
Seattle; 800-569-0123, 206- 
283-8802; www.mathsoft.com/ 
splus. 412 at www.pcmag.com 
/infolink. 
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12 ! SVGA Dual Scan Color Diiplay 

16 MB [DO DRAM, expandable to 128 MB 
I 6CB removable Hard Dmt 
Nickel Metal Hydnde Battery 
Pipeline Bunt 12 cache 

3 5' floppy Drrve and 20X max variable speed 
CD-ROM. both built in, no need to swap 

Integrated dual-button Touchpod 
16-tnt Stereo Audio 

Two Typellorone fypelll PCMCIA slot, 
CardBus and ZoomedVideo supported 
PCI graphics accelerator w/2 MB ORAM 
Parallel. Serai. PS/2. VGA. 2-woy Infrared 
pan, TV out. USB (2) 
Kensington lock support plus retractable 
tie-down attachment 
One-year extendable warranty 
Microsoft Windows' 98 pre-ntaHed 

3L *1199 



► • 12.1 SVGA Active Matrix Color Display 
• 2CB removable Hard Drive 

£. 3 H 3 z $ 1499 

► Add a 56k Internal Modem 
Add 16, 32, 64 MB RAM 
Add a Carrying Case 

Winner of over 150 
industry awards 



(Limited time offer) 



The notebook computer everyone can afford. 

Only WinBook could bring you this amazing value. We're offering our best-selling 
WmBook XL 233 for an unbelievable $1 199. Complete with a 12 1" dual scan color 
display, built-in "no swap" CD-ROM and floppy drive and a responsive dual-button 
touchpad, this WinBook is an unmatched value. 

At this low price, you can afford to add all the accessories and upgrades you ever wanted. 
This is not an older, obsolete model but a brand new notebook computer. Call today or visit 
www.winbook.com to see our full line of "Critically Proven" notebooks. 

Mon-Fri 8am-9pm EST Sat 9am 4pm EST 

U.S. sales only. 50-day unconditional money-back guarantee from date ol purchase 

www.winbook.com 800-508-6690 



* Based on 7/98 audit of notebook computer 
pricing in Ziff-Davis Publications. 

CI99S Wmioo* Computet CopwMwn At nojhtt rwrved WVJoot n « rnjiiterrd irjdtnurt at Micro 
UKtrantci, Ik Th* IniH Inwdf logo and Pentium m* 'rtfstetnl uttterrujrti v<a MM* n j tridrmjft ol the 
Intel Corpocition All other V«denw%i jnd i wjbI b w! trjdrmvki jrc property of the* mpKtne corporjuorn Al 
pnn And r. • m lutjtct lo chAngr mOxxt nonce or obkyriton nun do not eiriudr tfvppnQ 



WinBook 



Critically Proven. 



Choose 085 at www.pcmag.com/infolink 
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The business world can really eat you alive. Especially if your data is the appetizer. So 
protect yourself. Look for "DLTtape " or the authorized DLTtape logo mark on all your 
backup drives and media. It says you're working with the true DLT standard. It says 
you've got one of the fastest, most reliable, most scalable data backup systems in the 
business. And it says your DLTtape warranty will stay afloat. A 



Why not get all the details by visiting us at www.DLTtape.com? 
You'll discover the one tape backup system that really has teeth. 
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Second Looks 



WINDOWS CE 2.0 

Taking Sides 

By Bruce Brown 

We confess that we were 
not surprised by the 
strong opinions that our 
online readers had 
about Windows CE 2.0 devices. 
Palm Computing PDAs, and Mi- 
crosoft's entry into the hand-held 
computing space (see the discus- 
sion on our Web site at www 
.secondlooks.com). Some people 
took a resigned attitude, suggest- 
ing that the Microsoft juggernaut 
is bound to overtake any market 
it enters; others focused on the 
technology, functionality, and us- 
ability of PDAs. Many have had 
experience with both Palm PDAs 
and Windows CE devices 



It's hard to start a conversa- 
tion about Windows CE 2.0 de- 
vices without someone making 
comparisons with the PalmPilot 
and other Palm Comput- 
ing models. The new 
palm-size Windows CE 
2.0 devices — the Casio 
Cassiopeia E-10, Everex 
Freestyle, and Philips 
Nino — resemble the 
Palm Computing mod- 
els, while the larger 
H/PCs— the Hewlett- 
Packard 620/660LX, 
NEC MobilePro 700/ 
750C, and Sharp Mobilon 
add physical keyboards and 
wider screens. The PalmPilot 
and palm-size Windows CE 
models were designed to serve 
primarily as personal reference 
devices, with the ability to 




COMPAQ DESKPRO EP 



Pumped- Up Performance 



By Carol Venezia 

When we first looked at 
400-MHz Pentium II 
PCs (May 26, 1998), we 
were impressed by the 
Compaq Deskpro EP's versatile 
chassis. But we weren't blown 
away by its performance. Com- 
pared with the other PCs in that 




roundup, the Deskpro's 
test scores were mediocre. 

Since our roundup, Compaq 
has addressed this issue. The 
company has introduced a con- 
figure-to-order program: Now, if 
you order your Deskpro either 
online from Compaq DirectPlus 
(www.compaq.com), or from a 
Compaq reseller, you'll be able 



Ufc 

uyDeskpros 
online at 
www.compaq 
.com 



to build up your machine with 
some of the hottest components 
on the market. 

The Deskpro EP in our earlier 
roundup came with an ATI 
graphics accelerator and a Max- 
tor 6.1GB hard disk. Both con- 
tributed to its below-average 
Disk and Graphics WinMark 
scores. For a second look, 
we tested a 400-MHz Desk- 
pro EP with two Compaq 
configure-to-order options: 
A Matrox Millennium G200 
graphics board and a 10GB 
IBM 7,200-rpm hard disk. 

With these new com- 
ponents, the Deskpro 
performed much better 
on our Graphics and Disk 
WinMark tests, with scores of 
167 and 1,765, respectively 
(its earlier respective scores 
were 133 and 1,260). On both 
tests, these new scores place 
the Deskpro in the above- 
average range compared with 
the eight other machines in that 
roundup. 



synchronize task, schedule, and 
contact data with host PCs; com- 
munications accessories enable 
each one to be used for send- 
ing and retrieving 
e-mail and other 
online tasks. The 
Windows CE de- 
vices add other 
features, which 
readers either em- 
brace or disparage. 

When making 
^ comparisons 
between fami- 
lies of these one- 
handed devices, 
readers mention the Palm Com- 
puting family's fast startup and 
data access, long battery life, and 
simple user interface. Propo- 
nents suggest that Microsoft is 
making devices too complicat- 
ed — with features such as voice 
recording — and that the Win- 
dows CE 2.0 operating system 
adds too much overhead. Users 
like the higher resolutions and 
brighter screens of Windows CE 
2.0 units, and several respon- 
dents expressed approval for the 
Windows-like interface. 

The bottom line at this point 
is that Windows CE 2.0 palm- 
size devices currently have more 
features than PalmPilot units. 



but they take longer to load data 
from scratch and definitely con- 
sume battery power more rapid- 
ly. If you want to extend the 
functionality of a hand-held, the 
Windows CE path today has 
more built-in features. For pure, 
simple, and fast personal data 
access, the Palm Computing 
models have the clear edge. 
Both worlds talk about thou- 
sands of developers working on 
applications for their respective 
devices. Palm Computing is cer- 
tainly ahead today in shipping 
applications. 

Users who want a hand-held 
for more than just reference and 
who want to do occasional work 
on documents and spreadsheets 
shouldn't even consider palm- 
size units. They should look at 
the tiny clamshell-like Windows 
CE 2.0 H/PCs and other com- 
petitive products, such as those 
from Psion and Sharp. Readers 
who use the HP 620LX and the 
Philips Velo 500 report happi- 
ness with the way those models 
work and augment their desktop 
computing tasks. 

For greatest satisfaction with 
a PDA purchase, talk to people 
who use them first. You're sure 
to find users with strong opin- 
ions who are willing to talk. 



www. second looks.com 



Tell US What yOU think.. .How do you like the new products 
you're using? Second Looks is your forum for feedback. Join us online 
to tell us about your experiences. We discuss a different new product 
every week and summarize your comments here. Below, you'll see what 
people had to say about Windows 95, now that Windows 98 Is here. 

Windows 95 was supposed to make PC computing "easier" — 
instead, it made it more convoluted. I (stupidly) bought and 
installed Win95 right when it came out. There were problems 
galore, so I went back to Windows 3.1. A few months later, I 
reinstalled Windows 95, only to be faced with the same prob- 
lems. Now. it is 3 years later. I've made several major hardware 
upgrades, and Windows 95 still sucks. The old problems have 
been replaced by new ones. 

—Name withheld 

Sheesh. People need to get real. Talking about the new 

Windows like it was a serious upgrade. Look at Windows 98 
and you 'II sec that we all just paid for the biggest and most wide- 
ly publicized beta test in history! Windows 95 was that test 

—Name withheld 
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Visualize your business" 



THE FIRST THING 

INTELLICAD 

WILL CHANGE IN YOUR ORGANIZATION IS 

THE BELIEF THAT NOTHING IS 

COMPATIBLE 

WITH AUTODESK AUTOCAD. 



The world of CAD is changing — thanks to 
IntelliCAD 1 98 by Visio. What makes IntelliCAD 
the smart new way to extend CAD use in your orga- 
nization? Simple: IntelliCAD offers unprecedented 
AutoCAD compatibility; it includes produc- 
tivity features not offered in 
AutoCAD; and best of all, it's 
affordable enough to put on 
the desktop of every CAD 
user. Let's start with compati- 
bility. IntelliCAD uses DWG 
as its native file format, 
just like AutoCAD. So it 
can run in tandem with 
AutoCAD, and open AutoCAD files 
through version R14 without conver 
sion or data loss. IntelliCAD also 
provides extensive support for 
AutoCAD commands, Autodesk 
AutoLISP, menus, dialogs and other legacy tools. And it 
runs popular Autodesk ADS applications produced by 
third-party developers, such as Ketiv Technologies, 
Eagle Point Software and Hitachi Software. Now for the 




INTRODUCING INTELLICAD 

IMMEDIATELY FAMILIAR TO AUTOCAD USERS, AND 
AFFORDABLE ENOUGH FOR EVERY CAD DESKTOP. 



amazing part — IntelliCAD is available at a special 
introductory price of $349. And this isn't a scaled-down 
version like Autodesk AutoCAD LT. IntelliCAD even 
offers productivity features not available in AutoCAD 
R14: a multiple document interface, so you can have 

more than one drawing 
open at a time, and cut and 
paste entities between them; 
a unique Drawing Explorer " 
to easily view and manage 
drawing elements, such 
as layers and blocks; and 
Microsoft ActiveX support 
including in-place editing 
of Visio Technical drawings, 
as well as Microsoft Word 
and Excel documents. Pick 
up a copy of IntelliCAD 
today at your nearest re- 
tailer and find out how we're changing the world of 
CAD. Or, for more information, call 1-800-24-VISIO, 



COMPUSA 



4" ' ""■ 

lrij r s 



reference A438, or check out 
www.visio.com/intellicad. 

micro ceikft 



■ 



IntelliCAD 



9» 
CD 



©1998VsioCo<poraiiori. Al nghts reserved. Visio, the Visio logo, rhe Visualize your business lc^ 

m the United States and/or other countries. All other trademarks, trade names or company names referenced herein are used for identrfication only and are the property of their respective owiers. 



Like we've been saying all along, 
there's practically no difference between 
our servers and theirs. 



Compaq 8 
ProLiant 5500 



10,526 tpmC 
$33.95/tpmC 

TPC-C Benchmark Results 
February 9, 1998 



IBM 

Netfinity 7000 



11,078 tpmC 
$38.44/tpmC 

TPC-C Benchmark Results 
April 8, 1998 



Proud sponsor of: NEC World Series of Golf, August 27-30 



Unless you think performance, 
scalability and price make a difference. 





After all, NEC achieved world 
record TPC-C benchmark perfor- 
mance and price/performance pentium*f| 
levels for its four-, six- and eight-processor 
servers. As a nearly $40 billion industry 
leader, NEC uses its extensive knowledge 
of Intel architecture and the Microsoft' 
Windows NT 8 platform to create optimized 
and reliable servers for a wide range of 
workgroup, departmental and enterprise 
applications. What's 



more, they're likely 
to cost less than 
their nearest com- 
petitors. So if you're 
looking for a server 
partner, it's easy to 
see the difference 
NEC servers can 
make. For more 



Express5800" Server Series 

• One to six processors (or optimal 
scalability 

• Intel Pentium* II, Pentium Pro, and 
Pentium II Xeon- processors for 
advanced operation 

• Certified to run Microsoft Windows NT 
and Novell* Netware* 

• Error-correcting memory throughout 
for improved reliability 

• RAID storage options for maximum 
throughput and reliability 

• High capacity disk options for 
increased I/O capacity 

• High availability features for critical 
application deployment 

• Flexible rack and floor chassis options 
for flexible deployment 

• Includes ESMPro- Server Management 
Suite for proper manageability 

• Includes three-year on-site warranty 
at no additional cost 

• Prices starting at $1747 



information, simply call us or visit our 
website today. 



©1998 NEC Computer Systems Division, Packard Bell NEC, Inc. NEC and 
Express5600 are trademarks of NEC Corporation, used under license. Prices do 
not include shipping or applicable sales tax, are valid in the U.S. only, and are 
subject to change without notice. Microsoft, Windows, and Windows NT are 
registered trademarks of Microsoft Corporation. The Intel logo and Pentium are 
registered trademarks, and Xeon is a trademark of Intel Corporation. All other 
trademarks are property of their respective owners. Dept. No. PM862A 



1-888-863-2669 
www.necnow.com 
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The leaders in 




new technology 

do it again 
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&r /Vic Difference! Hull Karned (her 300 Awards Worldwide. 



Momtoi 


Gsni 


PS790 


1 Screen Size/ 
Viewable 

Dot Pitch 


17' 

(16 0- viewable! 


19* 

•18 0" neMblel 


.27 


.25 


Maximum 
Resolution 
Recommended 
Resolution 


1.2801 1.024 


1.6001 1.280 


1.024 > 768 
g |Jhi 


1.600 1 1,200 
9 76^ 



ViewSonic's "Short depth" CRTs out 
high performance in less s pace. 

ViewSonic' proudly introduces the PS790, 
the world's first 19" ( 18.0" viewable) short 
^ depth monitor. 

le PS^X) simultaneously upgrades and 
downsizes, providing extra screen real 
estate while taking up the desk space of 
atypical IS" (various viewahle) monitor. 
But that's not all. A sii|ier fine 0.25 dot pitch 
and flicker-free resolution, ;is well as 
SuperClear" scavn technology for a hrighter 
image, provide sttjx.*rti. leading-edge level of 
lerfomiance. 

It's deja vu all over again. 

Not long ago. we intnxluced our first 
17" (16.0" viewable) short depth monitor. 
The(IS"l redefined sleek. Its compact 
footprint takes up less desktop spaa' than 
a conventional U" (various viewable) 
monitor. Like its space saving new PS790 
sibling, the technologically innovative 
GS771 offers the kind of spectacular 
performance ttud runs in the fatnily. 
Both of these brilliant monitors are PC 
and Mac' compatible. Both are in full 
compliance with TOO ' l )\ the world's 
strictest standards for low radiation, safety, 
power management ;uid recyclability. 
Both feature the industry 's best 3 year 
warranty on CRT. parts and labor. 

And both are available with our 
exclusive 48-hour Express 
Exchange" Service 
option. The space 
saving monitors from 
ViewSonic. They'll 
improve your short- 
depth perception. 
Again and again. 
For the dealer nearest you, call 
ViewSonic at (800) 888-8583 and ask 
for agent 81268, or visit our website 
at: www.vtewsonlc.com. 





ViewSonic 

See The Difference!' 
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Bill Machrone 

Upgrades: Finally Making Sense? 



ompany, halt! To the rear, march! I'm about to reverse course on 
a long-held belief. IVe often said, in this column and elsewhere, 
that upgrades were a waste of time — that by the time some perfor- 
mance deficiency had surfaced in your machine, other performance 



deficiencies were lurking just below the surface, and that by 
upgrading one portion, you were j ust moving the bottleneck 
around. Even if you could overcome the various bottle- 
necks, it would be cheaper just to replace the whole machine. 

That's no longer true, and here's why: The same eco- 
nomics and technical advances that make 
sub-$l,000 machines possible also allow 
you to upgrade your present machine se- 
lectively in a cost-effective manner. 
Processor, memory, and hard disk prices 
have fallen through the floor. Testing and 
isolating bottlenecks have become easier. 
Motherboard performance, for all but the 
highest-performance machines, has been 
at a plateau for several years. So improv- 
ing the performance of the various sys- 
tems plugged into a motherboard is feasi- 
ble and sensible. 

As a case in point, we'll take my wife 
Sharon's computer, a Dell Dimension 
P90.This is Mom's Machine, and she ex- 
pects the configuration to remain stable 
and predictable over long periods of 
time. She doesn't like surprises. She 
wants to do her word processing, spread- 
sheets, Web searching, and light desktop 
publishing the way she's always done 
them. If I make a change, the benefit had 
better be blindingly obvious. 

The Dimension gained another 
16MB of RAM when I upgraded it to 
Windows 95, which was necessary to run 
all the 32-bit Web stuff. Sharon noticed, 
however, how slow her PC was com- 
pared with my 233-MHz K6, and it start- 
ed to look really sad next to the new 333-MHz K6/2. 

Meanwhile, the folks at Evergreen were looking for 
some test sites for their new family of Cyrix-based MxPro 
upgrade modules. I volunteered, of course, and they sent me 
180- and 200-MHz versions to evaluate. Each module has a 
processor and a fan mounted on a carrier that drops right 
into the ZIF (zero insertion force) socket on the mother- 
board. Fan-motor and processor technology have com- 
bined so the two can draw current from the socket without 
exceeding the motherboard's ability to deliver power. This 
is a significant improvement over some earlier processor 
upgrade designs, which forced you to tap into a hard disk 




MOM'S MACHINE 

Advances that 
make sub-$1,000 
PCs possible 
also make cost- 
effective up- 
grades possible. 



power socket or some other source to run the fan. 

Evergreen's upgrade kit is well thought out, with a disk 
that guides you through the process and shows your sys- 
tem's performance before and after the installation. The 
180-MHz processor drops into the CPU socket and boots 
right up. The 200 requires a jumper 
change on the motherboard to increase 
the motherboard's speed from 60 to 66 
MHz, so you get the dual benefit of a 
faster processor and faster motherboard. 

The jumper change was no big deal, 
but I went through it with a tech-support 
rep, because I thought the diagram was a 
bit unclear. Once changed, the 200-MHz 
processor ran perfectly, and it's been run- 
ning ever since. It's had zero compatibility 
problems, and my wife would definitely let 
me know if it were doing anything strange. 

Meanwhile, she's very pleased with 
the PC's increased performance, now in a 
league with the other machines around 
the house. The MxPro appears to have a 
slight edge over the equivalent Pentium 
OverDrive processor, in both price and 
performance. Computer Discount Ware- 
house and other direct marketers' sites 
list the MxPro 200 at $159 with 64K of 
on-board LI cache, versus the Pentium 
part at $189 with a 32K cache. 

The Evergreen also comes with MMX 
instructions, which don't matter in 
Sharon's work but help a couple of the 
games my son has squirreled away on her 
hard disk. Speaking of which, I can add an- 
other 3 gigabytes of storage if I'm so in- 
clined, for $140 or so. That'll keep this system functional for 
a long time. It's already a happy member of our 3Com home 
LAN, sharing files, printers, and Web access. The PC doesn 't 
need a better sound card than the SB 64 it already has. A 
USB port wouldn't help the system, nor would one of those 
grossly overrated "32X" CD-ROM drives. It doesn't need a 
3-D graphics accelerator. It just needs the same things we all 
need: more room to put things and more time to do things. 

That upgraded processor is the computer's equivalent 
of more hours in the day, and with storage costs hitting just 
pennies per megabyte, we have no incentive to replace this 
machine. CQ 
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Cop' 



Quality, performance, value... 
we stand apart from all the others. 

All iiyama monitors, including our newest line of 17" CRTs, are engineered to meet the highest 
standards of quality and performance. Our monitors also meet the rigid standards of TCO 95, which encompass 
energy efficiency, emissions safety and the use of recyclable materials. 



$529 



VisionMaster Pro 400 

Model A701GT 

17" Aperture grill 0.25mm (16" VIS) 
Fh: 27.0 - 96 kHz 
Fv: 50 - 160 Hz 
Bandwidth: 160 mHz 
Max. Resolution: 1600 x 1200 @ 75 Hz 
5-BNC & D-sub input 



Low Radiation. Power Management 
Recycling Material 






VisionMaster 400 

Model S701GT 

17" Shadow Mask 0.26mm (16" VIS) 
Fh: 27.0 - 96 kHz 
Fv: 50 - 160 Hz 
Bandwidth: 160 mHz 
Max. Resolution: 1600 x 1200 @ 75 Hz 
5-BNC & D-sub input 

Low Radiation, Power Management. 
Recycling Material 



OO 



iiyama 

For the name of your local dealer call: (800) 3944335 • www.iiyama.com 

1 1998 iiyama North America. Inc. All rights reserved, nyama, the iiyama logo, and the RSVP logo are trademarks ol nyama North America, Inc All other trademarks are the properties ol their respective owners 
Estimated Street Price is shown, actual price may vary. Prices do not include shipping, handling and any applicable taxes Specifications are subject lo change without notice. 
For more information, please write us at 575 Anton Blvd , Suite 590. Costa Mesa. CA 92626. 600/394-4335. 714/437-5111; Fax:714/437-5982 
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John C. Dvorak 



New and Unimproved 



There are a number of technologies around the corner that will be 
incorporated into the PC — whether we want them or not. Many 
of them will add functionality we don't need and won't use. Despite 
the illogic of some of these ideas, the makers persist for the simple 



reason that none of them know what they're doing. Here is 
how the mechanism works (Cut out and save.) 

A venture capitalist meets a screwed-up inventor who is 
strung out on cocaine. The venture capitalist is then sold on 
an idea that's simply ludicrous: let's say, to make a video 
monitor that also keeps hamburgers and 
french fries warm — a kind of built-in bun 
warmer. The capitalist invests money, 
helps build a company with a cool name, 
then goes to the same-old same-old con- 
ferences and pitches the product to the 
clueless attendees. If the presentation is 
good, they all get jazzed and talk about it 
over lunch: "Someday all monitors will 
have built-in hamburger warming." 

The media, which is there looking for 
a story, picks up on the buzz and reports it. 



MIAMI, August 14 (Reuters)— The 
Trends in Computing XI conference ended 
here today, with all the talk being about new 
LCD panels, PalmPilot software, and moni- 
tors that double as hamburger warmers. The 
last is expected to be a big trend, according 
to several analysts in attendance. "There is 
no question that hamburger warming is the 
future when it comes to monitor design," 
said Mark Donohue, lead investor for Corn- 
wall Ventures Other observers agreed.... 

Because this idiotic device was report- 
ed on and, frankly, because it was odd and 
interesting, all the computer magazines 
cover it.Then the columnists get into the 
act. A few pundits say it's stupid, but most 
(who seem to be in awe of the venture cap- 
italists) go on and on about what a won- 
derful idea built-in hamburger wanning is. 
and why hasn't someone thought of it before? "It's a good 
use for all the wasted energy a monitor expends" 

Monitor makers, all panicked by the possibility that 
they'll be out of business overnight if this is indeed a trend 
(however dumb it may seem), each make announcements 
concerning the development. Some companies preannounce 
the hamburger-warming monitor while actually doing noth- 
ing but waiting to see whether others are successful. Others 
announce:"More research needs to be done in this area. It's 
not a trivial undertaking, and our company does not want to 
produce a product that isn't the best in its category."They also 
do nothing but wait. The venture-funded company goes 




INNOVATION 

"Someday all 
monitors 
will have 
built-in 
hamburger 
warming." 



ahead with the product and claims to be the leader in the cat- 
egory. A few panicky Taiwanese companies blindly follow 
suit, hoping to make names for themselves. 

The media reports all this as news, which it is Enough re- 
porting is done that the shareholders of the wait-and-see 
monitor companies begin to question the 
judgment of the CEOs for "not moving 
faster in what appears to be a major 
trend."The media reports on this, too. thus 
frightening all the CEOs of all the monitor 
companies The buzz is really going now. 

The venture-capital-funded monitor 
company gets a good PR agency, which 
dreams up some numbers showing how 
important this development is. To kill 
time, surveys are conducted of the readers 
of the magazines that have been pumping 
the new monitor. "Do you plan or does 
your company plan to purchase a ham- 
burger-warming monitor (choose one) (a) 
immediately, (b) within six months (c) 
within a year, or (d) no plans?" Not want- 
ing to look like dummies who are out of 
touch with trends — especially trends they 
read about in their favorite publications — 
all the respondents choose a or b, when in 
fact they have no idea whether they're re- 
ally going to purchase the product, ever! 

One or two large companies, under 
pressure from shareholders and the ven- 
ture capitalists announce plans to convert 
completely to hamburger-warming mon- 
itors The media reports this plan, along 
with the survey results that say 94 percent 
of all those surveyed will switch to ham- 
burger-warming monitors within the next six months 

The reports freak out all the monitor makers other CEOs 
who thought the product was stupid, research companies that 
didn't see the trend, and magazines that didn't give it enough 
ink. Network TV, the last guys to find out about anything, 
jump all over it with a special Dan Rather report. Pretty soon 
hamburger-warming monitors are all anyone can talk about. 

The monitors hit the market with a big thud and nobody 
buys them. All sorts of weird reasons for the failure emerge, 
mostly like "they were ahead of their time" or "they weren't 
executed properly," whatever that means Meanwhile, we're 
off chasing the next big thing. Sound familiar? 
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New ^CC/UL Base Systems! New Price Reductions! 



The Foundation for a Perfect PC 



POWER SUPPLIES 



"If you're building a machine you need to trust, 
go with PC Power & Cooling products. Get its case, 
power supply (the best, period), and CPU fan." 

lohn Dvorak, PC Computing, August, 1997. 

ECONOMICAL 

Save on quality UL recognized power supplies! 

STANDARD 230 SLIM $55 

STANDARD 235 ATX $65 

ULTRA-QUIET 

Unrattle your nerves with a Silencer® power supply. 
Its high-efficiency fan reduces noise by up to 90%! 

SILENCER 230 SLIM $65 

SILENCER 235 ATX $75 

SILENCER 270 SLIM $99 

SILENCER 270 TOWER $109 

SILENCER 275 ATX $119 

HIGH-PERFORMANCE 




For power that won't skip a beat during drive access 
or utility sags, upgrade to a premium Turbo-Cool® 
power supply. Get 50%-i00% more power, built-in 
line conditioning, tight regulation, ultra-clean output, 
enhanced cooling, UL/TUV/CE, and 3-5 year warranty! 

TURBO-COOL 300 SLIM $99 

TURBO-COOL 300 TOWER $109 

TURBO-COOL 300 ATX $119 

TURBO-COOL WO SLIM $179 

TURBO-COOL 400 TOWER $189 

TURBO- COOL 400 ATX $209 

TURBO-COOL 600 TOWER $389 



REDUNDANT POWER 



For unequaled reliability (5,000,000 hr. MTBF), get 
ihot-swappable, load-sharing TwinPower'* system. 
TWIN-POWER 800 ATX (Fault-Tolerant) $799 



ENCLOSURES 



ECONOMICAL 



Now, with a single case, you 
^ i can build your choice of either 
W an AT or ATX computer! Our 
popular Personal Mid-Tower 
case features rigid construction, 
6 drive bays (upgradable to 8), 
and easy-access side panels. 
PERSONAL MID-TOWER $69 



PROFESSIONAL SERIES 




Distinctive style, heavy-duty 
construction, 10 drive bays, 
AT/ATX compatible, extra 
cooling and EMI suppression. 
You can't beat our all-steel, 
American-made full-tower 
enclosures! Standard beige 
model or deluxe version with 
casters, rich blue finish, and 
a bright chrome bezel. 

SOLID-STEEL TOWER $289 

DELUXE CHROME TOWER $469 



BASE SYSTEMS 



Turbo-Cool 300 ATX 
(50% more power 
than Compaq/Dell) 

Long-life aux. fan 
Intel 440 bx 



Accepts 233-400 MHi 
Pentium II (not incl.) 




3 DIMM sockets 
(0K, 384MB max.) 



6 drive bays 
(add $5 for a) 



Have fun, save money, and build a better Pentium II 
computer. It's easy! Start with one of our dependable 
base systems (P2MT300B shown). Then plug-in the 
components you 've selected. You'll own a great PC, 
with FCC-B & UL approvals, for less than the price of 
an equivalent-speed system from Dell or Compaq! 

P2MT300 (LX, 66 MHz bus) $399 

P2MT300B (BX, 100 MHz bus) $499 



CPU COOLERS 



PENTIUM'S AMD- K6 




Processors run hot, often over 210°F! Cool'em by 
90°F-120°F with genuine CPU-Cool" coolers. Their 
long-life, ball-bearing fans are integrated into 
patented, die-cast heat sinks. Last 10 times longer 
than cheap imitations! USA-made. 5-year warranty. 

CPU-COOL 1.9T (486, 75-133 Pentium) $17 

CPU-COOL 1.9W (150-200 Pentium) $19 

CPU-COOL Z1 (233-300 Pentium, 6X, K6) $22 

CELERON & DRIVES 

CPU-COOL 1.7 (only 0.28" tall) $17 

PENTIUM* PRO 

Check the specs for the best P6 thermal solutions! 

Sint/Aux. Fin Sid. Cooler cm-Cool 3.; Dual cm-Cool 

Thermal Beustance. l.S°C/w 1=C/W OSXfW 0 6t/W 
Heat failure Halt; 1100 no 1:3.000 1 9.000.000 

CPU-COOL 3.2 $22 

DUAL CPU-COOL* (Fault-Tolerant) $34 

PENTIUM* II 




Our CPU-Cool K1 is one cool cooler! Thin (l.D, 
effective (0.7°C/W). reliable, and easy to install! 
CPU-COOL K1 $22 



OVER-TEMP ALARM 



Don't let a bad fan or filter ruin your 
system! Detect overheating, before 
damage occurs, with a 110 Alert. m 
110 ALERT Z $17 



PC POWER & COOLING, IMC. »" 

5995 Avenida Encinas, Carlsbad, CA 92008 • (760) 931-5700 * (800) 722-6555 * Fax (760) 931-6988 * Web: www. pcpowercooling.com 

Hours: 7 a.m.-6 p.m. (PT) Mon.-Fri. Terms: Visa, MC. COO. or PO. Warranty: 5 years for Turbo-Cool 600. TwinPower, and CPU-Cool; 3 years for Turbo-Cool (except 600) and P2MT300 series: 2 years for all others. 
Silencer, Turbo-Cool, TwinPower. CPU-Cool. Dual CPU-Cool, and 110 Alert are trademarks or reg. trademarks of PC Power & Cooling. Inc. All other trademarks are properties of their respective owners. 0 1998 PC Power & Cooling. Inc. 
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John C. Dvorak 

Inside Track 



More signs of a slow- 
down: the Inside Track 
formula. Many followers 
of this column sense 
there is an underlying 
formula, and various 
satirists have dissected it. I've always 
tried to introduce developments in 
the world of microprocessors at the 
beginning of Inside Track. This col- 
umn broke the stories behind the 
Pentium, MMX, and other develop- 
ments. Recently, I've had difficulty 
finding adequate chip news to write 
about. The only news to come out of 
Intel has been the delay of Merced 
and a couple of boring new lines 
of chips: Xeon and Celeron. 

The computer industry has always 
been driven by semiconductor tech- 
nology. New designs and ideas lead 
the way toward more powerful machines that create the op- 
portunities for new software and peripherals Two things 
have changed over the past few years. First, the software 
industry is a mess. Software companies have done nothing 
but add more bells and whistles, making the products near- 
ly impossible to learn and use. This problem is compounded 
by the industry's failure to compete with Microsoft. No new 
categories have emerged because of the fear that Micro- 
soft will copy them and put them out of business. This prob- 
lem will worsen now that Microsoft appears to have the go- 
ahead to continue practicing business the way it has. That's 
one extreme. The other extreme is that new companies 
are being developed for the sole purpose of being sold to Mi- 
crosoft or some other company. Few companies think they 
can make it alone anymore. That's pathetic. 

The fact that software can't catch up with hardware has 
created a vacuum that has slowed the chip makers' frenet- 
ic pace. Though Moore's Law can't be stopped, consumer 
interest in high-speed computing will wane if the soft- 
ware business doesn't perk up. Some feel that voice 
recognition will be the ticket and that 500-MHz is the 
magic number for voice to work. From what I can tell, voice 
will not work well enough to become a killer application 
within the next ten years. OCR, which is an easier technol- 
ogy, is not at 100 percent reliability yet. None of this bodes 
well for the industry. 

The second factor is the Internet. Research in- 
dicates that, given a choice between a faster computer and 
faster Internet access, today's user would prefer faster 
Internet access. In fact, today's computers are so I/O- 
bound at the WAN, LAN, and even disk I/O levels that 
processor speed is less and less important. The combi- 
nation of I/O bottlenecks and uninteresting software is 
going to create serious repercussions in the business 
While on the Subject of Internet Access 
Dept.: At first I was dubious about the dual Office- 



New companies are 
being developed for the 
sole purpose of being 
sold to Microsoft or 
some other company. 

Few companies 
think they can make 
it alone anymore. 
That's pathetic. 



Connect S6K bridge/router 

from 3Com. But having played with 
this type of device and compared it 
with my experience with overpriced 
ISDN service, I have to applaud it. 
My ISDN line mostly ran at 64K and 
sometimes switched to a full 128 
Kbps (and cost me twice as much to 
connect). Every time the bonding 
clicked on or off, it cost me an addi- 
tional 3 cents After making about 70 
phone calls on ISDN, I was charged 
for over 2,000 connections With the 
dual 56K modem/bridge/router, not 
only do I have a nice router to use 
with my machines, but the dual 56K 
connection averages 80- to 90- 
Kbps minimum throughput at my lo- 
cation. That's a reasonable speed that 
can be shared by all the computers on 
the LAN. Of course, what I really 
want is ADSL at a flat rate. 

When ADSL is widely deployed, there will be a 
boom in Internet activity. People will realize that they can 
put a server on the net 24 hours, 7 days, and serve pages effi- 
ciently to the world with full control.This is when Microsoft 
will seriously go after this market. Unfortunately, the phone 
companies are locking out various independent ADSL ven- 
dors I will be discussing this scandal in the months ahead. 

Genuinely Interesting Software Dept.: I've long 
lamented the death of XTree, the DOS-based file manage- 
ment utility. That is until I discovered CTree, an XTree 
clone developed by Kim Henkel at Zedtek. He's fixed all 
the problems with a complete ground-up recode. It can 
now handle long filenames and can log and organize over 
a million files! Download a copy from www.ztree.com 
for evaluation and registration is a mere $30 with unlimit- 
ed upgrades There has never been anything close to it for 
ease of use and versatility. Unfortunately, too many of 
today's users dont understand or appreciate the 
need for such a product. Worse, large inexpensive hard 
disks have made us all sloppy about disk housekeeping. 
But all the old XTree users will love this thing. ZTree's as 
good as it gets. This program works with Windows 95, 98, 
and NT, and there is even an OS/2 version! 

Genuinely Interesting Hardware Dept.: If you've 
ever traveled with children who enjoy playing games on a 
laptop, you should have an inverter plugged into the car cig- 
arette lighter to keep the machine fully charged. In fact, the 
new inverters, which turn your car's DC power into 120V 
AC, are handy for all sorts of things The best unit I've seen 
is the $89.95 Tripp Lite, a 300-watt compact inverter with 
dual AC plugs. This thing also features a low-battery 
alarm in case you start to drain your car battery to excess 
It even shuts down when unattended. Years ago, you'd 
never find anything like this at a price so low. Call Tripp Lite 
at 773-869-1234 for more information. Hot stuff. Hi 
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PC COMPUTING S TORTURE TEST WINNER 1995: DELL LATITUDE XP 4100CX 




PC COMPUTING'S TORTURE TEST WINNER 1996: DELL LATITUDE XPi P120ST 




PC COMPUTING'S TORTURE TEST SURVIVOR 1997: DELL LATITUDE XPi P150ST 




PC COMPUTING'S TORTURE TEST WINNER 1998: DELL LATITUDE CP M233ST 



Illustration represents an exaggeration ol actual rest conditions Product tasting deserted or depicted is not recommended or warranted try the manufacturer limned warranty does not cover product damage resulting tram accidents, abuse or misuse Amount o< coHee spilled is lot 



ARE WE TALKING DYNASTY HERE? 



DELL LATITUDE CPi D266XT 
SMALL BUSINESS SOLUTION 
PENTIUM II PROCESSOR AT 266MH; 

FEATURING MMX ' TECHNOLOGY 



NETWORK-TAILORED NOTEBOOK 

. 13.3" XGA Active Matrix TFT Display 

• 96MB EDO RAM 

• 4GB Ultra ATA Hard Drive with 
Strike Zone" Protection 

• Modular 20X Max" Variable CD-ROM 

• Modular 3.5" Floppy Disk Drive 

• 128-bit Graphics Accelerator 

• Stereo Speakers with 3D Surround Sound 

• Two Smart Lithium Ion Batteries with 
ExpressCharge" Technology 

• 56K Capable" Gold Card Global Modem 

• Hyper Cool " Thermal Mgmt. Feature 

• MS' Office 97 Small Business Edition v2.0 

• MS Windows* 95 

• 6.4 PoundsVTouchpad 

• 3-Year Limited Warranty' 

• 1-Year NBD On-site 1 Service 



DELL LATITUDE CP M233ST 
PENTIUM PROCESSOR 

WITH MMX TECHNOLOGY AT 233MH/ 



NETWORK-TAILORED NOTEBOOK 

• 12.1" SVGA Active Matrix TFT Display 

• 32MB EDO RAM 

• 3.2GB Ultra ATA Hard Drive with 
Strike Zone Protection 

• Modular 20X Max' Variable CD-ROM 

• Modular 3.5" Floppy Disk Drive 

• 128-bit Graphics Accelerator 

• Stereo Speakers with 3D Surround 
Sound 

• Smart Lithium Ion Battery with 
ExpressCharge Technology 

• Hyper Cool Thermal Mgmt. Feature 

• MS Windows 95 

• 5.9 PoundsVTouchpad 

• 3- Year Limited Warranty' 

• 1-Year NBD On-site- 1 Service 

• Upgrade to 48MB EDO RAM. add $99. 



$3849 $2499 



Business Lease 0 : $141/Mo„ 36 Mos. 
Order Code #890802 



DELL INSPIRON 3200 D266XT 
PENTIUM II PROCESSOR AT 266MH; 

FEATURING MMX TFCHNOIOGY 



• 13.3" XGA Active Matrix TFT Display 

• 144MB SDRAM 

• 6.4GB Ultra ATA Hard Drive 

• 2X DVD-ROM Drive and Decoder Card 

• Modular 3.5" Floppy Disk Drive 

• 128-bit Graphics Accelerator 

• Zoom Video and USB Ports 

• Stereo Speakers with 3D Surround Sound 

• Smart Lithium Ion Battery 

• 56K Capable" Gold Card Global Modem 

• Second Smart Lithium Ion Battery 

• Deluxe Nylon Carrying Case 

• MS Office 97 Small Business Edition v2.0 

• Microsoft Windows 98 

• 6.98 PoundsVTouchpad 

• Extendable 1 -Year Limited Warranty' 

• Upgrade to 3-Year Parts and Labor 
Service, add $149 



Business Lease*: $95/Mo„ 36 Mos. 
Order Code #890810 



NEW DELL INSPIRON 3200 D233ST 
PENTIUM II PROCESSOR AT233MH; 

FEATURING MMX TECHNOLOGY 



• 12.V SVGA Active Matrix TFT Display 

• 32MB SDRAM 

• 2.1GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• Modular 3.5" Floppy Disk Drive 

• 128-bit Graphics Accelerator 

• Zoom Video and USB Ports 

• Stereo Speakers with 3D Surround Sound 

• Smart Lithium Ion Battery 

• MS Office 97 Small Business Edition v2.0 

• Microsoft Windows 98 

• 6.4 PoundsVTouchpad 

• Extendable 1-Year Limited Warranty' 

• Upgrade to 64MB SDRAM, add $99 

• Upgrade to a 3.2GB Ultra ATA Hard 
Drive, add $99. 

• 56K Capable' Gold Card Global 
Modem, add $199 

• Deluxe Nylon Carrying Case, add $59. 



$3699 $1999 



Business Lease 0 : $136/Mo., 36 Mos. 
Order Code #890801 



Business Lease 0 : $76/Mo., 36 Mos. 
Order Code #890821 




These are just a few of the thousands of configurations available. 



When it comes to the Dell' Latitude' line, 
the experts at PC Computing" have spoken. 
"This four-time survivor is your best bet for 
life on the road." And they should know. 
They've spent years with the leading 
notebooks, testing some of the hazardous 
conditions of on-the-road computing, freezing 
them at 0 degrees Fahrenheit, baking them 
at 180 degrees Fahrenheit, dropping them 
on their edges from 29 inches high and 
splashing them with hot coffee (cream and 
sugar included, of course). And while acing 
the torture test was an impressive feat, the 
experts were equally taken by the Dell 
Latitude CP's excellent performance and 
generous battery life, awarding us the only 
all-around, five-star award in the entire 
competition. So, if you're looking for a 
notebook that will stand up to the demands 
of the road, look no further than the number 
below. Because one phone call is all it takes 
to own a piece of a computing dynasty. 



BE DIRECT 



DOLL 



TO ORDER TOLL-FREE 



800 -545-3767 

TO ORDER ONLINE 24 HRS/DAY 

www.dell.com/buydell 

Mon-Fri 7am-9pm CT- Sat 10am-6pm CT 
Sun 12pm-5pm CT. In Canada! call 800-233-0702 
In Mexico* call 001-800-210-7607 
GSA Contract #GS-35F-40760 



Keycode #04784 



pentium'H 



Pricing not discountable *Pnces and specifications valid in U S only and subject to change without notice 'For a complete copy of Guarantees or Limited Warranties, write Dell USA L P . Attn Warranties. One Dell Way, 
Round Rock. TX 78682 business leasing arranged by Dell Financial Services L P . an independent entity, to qualified customers Above lease payments based on 36-month lease, and do not include taxes, fees, shipping 
charges, subject to credit approval and availability Above lease terms subject to change without notice ^On site service provided pursuant to service contract with third-party provider May not be available in certain 
remote areas ''Quote reprinted with permission of PC Computing. April 1998 20X Max/9X Mm "24X Max/lOX Min "Download speeds limited to 53Kbps Upload speeds are less (in the 30Kbps range) and van/ by 
modem manufacturer Speeds also vary depending on line conditions Analog phone line and compatible server equipment required 'System weight with floppy drive. DVD-ROM or CD-ROM in modular bay The Intel 
Inside logo and Pentium are registered trademarks and MMX is a trademark of Intel Corporation MS. Microsoft and Windows are registered trademarks of Microsoft Corporation Xom is a registered trademark of 3Com 
Corporation Trinitron is a registered trademark of Sony Corporation ©1998 Dell Computer Corporation All rights reserved 




One small 

makes 

OneGia 



tep 

leap! 




PACE. 

A limitless expanse. As much room as you could ever need. 

So it's a little ironic that almost everything we send into space has to be as compact as possible. 
And with this requirement out there, it is no surprise space is at a premium down here. 

Your budget doesn't have to go to the moon to get around the world! 

Small businesses don't need the universe to be a global player. In fact, just as a business grows and 
expands, the stellar performance of the Everest StepServer™ SB can be upgraded to meet the challenge. 

The Everex StepServer " SB. designed in a standard mid-tower chassis, can grow from a single Intel' 
Pentium" II processor 266Mhz with one hard drive, to DUAL Intel" Pentium' II processors running at 
400Mhz. Throw in hot swappable SCSI hard drives, a RAID controller, and that problem 
of growth is eliminated. With our ISO 9000 Certification, Microsoft Windows" NT Certification, and 
Novell Certification, it's easy to see how Win95 Magazine gave Everex an A+ for service and support. 



In other words... 

"Houston, we've got a solution!" 



Call: 1-800-EVEREX-1 or 510-498-1111 
Visit our web site at www.everex.com 



Building Solutions. One Step- at a Time. 




Dependable Computers. Since 1983. 



The Intel Inside logo. Intel, and Pentium are registered trademarks and MMX is a trademark o* Intel Corporation STEP and StepServer are trademarks of Everex Systems, Inc. 

All ottw trademarks used herein are the properly artdor registered property of their respective owners Specrficatons subject to change without notice 0 1996. Everex Systems. Inc AH nghts reserved 
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Jim Seymour 



Navigating the Shoals of PDAs 



o one really needs a personal digital assistant (PDA); if you're 
happy with your Filofax, Letts, Day-Timer, Franklin Ascend, 
or other paper-and-pencil appointment book and note taker, you 
ought to stay with it. And deciding which PDA is right for you is 



a matter of working style and expectations, not specs. I can 
no more prescribe the right PDA for you without knowing 
what you need and how you work than I can find you the 
right job or car. 

But I can tell you what I think about today's crop of 
new PDAs and which way I think the 
market is going. I'll get you thinking 
about what you really want and tell you 
about two little-known choices you may 
not have considered. 

I've been a 3Com PalmPilot fan since 
the PDA appeared three years ago. Palm 
Computing turned the corner with the 
PalmPilot and wants to lock up market 
share with the new, top-of-the-line Palm 
III. Palm understands what previous pock- 
et computer makers didn't: We don't need 
or want everything under the sun in our 
pocket rockets, just a few basic functions — 
our contact list and schedule and a way to 
take notes. Simplicity, small size, and low 
weight are what we're looking for. 

The $399 Palm III meets those needs. 
But for many Palm users, it is also a disap- 
pointment: It doesn't go far enough. With 
awful timing, Palm opened the way for an- 
other viable hand-held computing stan- 
dard: the new Windows CE 2.0 hand-helds. 

I've been using a Palm III since it ap- 
peared, and that experience confirms my 
initial reaction: If you're a long-time 
Palm user, the Palm III is a logical if not 
quite essential upgrade. The larger and 
bolder typeface option, backlighting, 
and additional memory are worthwhile 
improvements. But the Palm III doesn't go far enough in 
expanding the functionality of the Palm platform.Think of 
it as the Palm II.5. 

Palm has thousands of third-party developers, and they 
do some incredibly clever things. But Palm isn't advancing 
the state of the underlying platform quickly enough. 

Indeed, among many Palm fanatics there's a strong 
sense that Palm must bring out another new machine 
shortly, both to satisfy existing Palm users' expectations 
and to fend off the Win CE 2.0 machines. 

What's so appealing about the Win CE machines? The 
Win CE 1 .0 hand-helds were jokes, but we're going to have 




PDA STYLE 

We don't need 
everything 
under the sun 
in our pocket 
rockets, just 
the basics. 



to stop dissing Win CE.Take a look at the Casio Cassiopeia 
E- 10, the best of the new breed. 

The Cassiopeia is almost exactly the size and weight of 
the Palm III. But its display is contrastier, crisper, and eas- 
ier to read, and the backlighting is far better. Even with its 
dim green backlighting turned on, the 
Palm III can be hard to read. To my eye, 
the Cassiopeia's twice as bright. 

Casio has a slightly better and easier- 
to-learn Jot-like handwriting recognition 
engine. Displays in the Win CE mini- 
apps are better organized; the appoint- 
ments-and-tasks display is a model of 
clarity. The Cassiopeia synchronizes eas- 
ily and reliably with a variety of desktop 
schedulers. And it has the single feature 
most obviously missing from the Palm 
III: voice recording, for quick notes. With 
4MB of memory (expandable through 
CompactFlash cards, at a substantial cost 
to battery life), the Cassiopeia can ac- 
commodate those voice files. 

Ah, battery life: the weak link for all 
hand-helds and the one area where the 
Palm III easily tops the Cassiopeia (and 
every other useful PDA). A Palm III will 
run for weeks on two AA batteries; plan 
on replacing your Cassiopeia's two AAs 
every week. 

Still, the $399 Cassiopeia comes out on 
top, a better, more useful choice. And with 
the importance Microsoft is attaching to 
Win CE, the Cassiopeia will be around at 
least as long as the Palm platform. 

As much as I like the Cassiopeia, it isn't 
the only good choice. Here's where we get into personal style: 
Exactly why do you want a PDA? What do you want to do 
with it? Will you carry it all the time or only occasionally? 

If all you want is a contact list or contacts plus some ap- 
pointments, look at Franklin's Rolodex Electronics REX PC 
Companion. This is a PDA anyone could love. The size of a 
credit card, it's easy to carry all the time. Its contrasty but non- 
backlit. 160- by 98-pixel display can't show much, but with 
some thought about your entries, that needn't be a problem. 

I find keeping up with my appointments requires more 
screen real estate than any PDA offers. I need quick views of 
the month or two ahead, as well as weekly and daily details, 
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nthroCarts! 

nfigure them the way you want! 




Over 75 Accessories • Tough as Nails • Order Direc 



I , Ca// for a free Catalog: 

S 800-325-3841 

V 6:00 AM to 6:00 PM PST, M-F 



Anthro Corporation 
Tfechnology Furniture 



ANTHRO 



www.anthro.com 




Jim Seymour 



Since 1984. Prices from $299 



Available for OEM applications. 



so I stick with the Ecco Pro (RIP) on the desk- 
top and carry Ecco monthly and weekly sched- 
ule printouts. Add a shirt-pocketable REX and 
I've also got my 2,630-entry contact list, too. 

If you like the way you keep your sched- 
ule now — in. say, a Day-Timer or Letts — but 
want a portable, easily editable contact list, 
the REX is for you. Just make sure you note 
changes to your REX-based contact list 
somewhere: you can't enter changes directly 
into the REX (it lacks an input device) but 
must instead do so on the PC that runs its full- 
scale contact application.TrueSync.or anoth- 
er standard contact manager (like ACT or 
Microsoft Outlook), then synchronize: a 
quick, no-brainer job. The upcoming REX 
Pro will allow rather clumsy direct entry with 
its SyperKey Light Data Entry System. 

My other suggestion is the new NEC Mo- 
bilePro 750C. NEC calls it a Win CE 2.0 
hand-held, but even with my big hands, that's 
cheating: Call it an ultra-mini notebook. At 
9.5 by 5.5 by 1.4 inches and 1.8 pounds, the 
750C is half the size of subnotebooks and has 
proved in the couple of months I've been 
using it to be an excellent traveler. 

I can't stick it in my pocket, but with its 
built-in mini- Word, mini-Excel, mini-Outlook 
apps and an external-display-only mini- 
PowerPoint, the 750C is far more capable than 
any PDA.The unit has a contrasty, backlit 640- 
by-240 color touch screen — a half-height 
VGA display. It has no cursor keys; you use its 
stylus to tap and drag for cursor movements. 
And it has a very usable keyboard. 

I've been using a 750C as an e-mail ma- 
chine on short trips. The built-in 33.6-Kbps 
modem helps, though Win CE's lamebrained 
initial set-up for dial-up accounts is a pain. A 
PCMCIA slot allows expansion of its 16MB 
of RAM or the use of a faster modem. (But 
does anybody ever get 56K performance in 
hotel rooms?) 

If you carry a typical paper-based orga- 
nizer (such as a standard 8.5- by 5.5-inch Filo- 
fax, not a pocketable Day-Timer), you can 
substitute a 750C with no penalty in size or 
weight. At $750, it's a bargain. 

Which one's right for you? If you're al- 
ready in the Palm camp, the Win CE 2.0 ma- 
chines probably won't interest you; if you're 
not yet a pocket computer user, I can promise 
they will. If you're a minimalist, you'll love 
the REX. And if you can't see lugging a note- 
book everywhere — well, NEC has this little 
silver box for you. 

Next time: what PDAs really need. 03 
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"A color printer has to have great resolution — or even 

mif hest shots will miss." 



Mike Klemme 
International 
Golf Course 
Photographer 




i 





i 

'J 




Optra 
SC 1275 



When image counts, you can count on Lexmark. The new Optra'" Color family 
prints color images at 1200 dpi quality, so your shots look as good on paper as they 
do through the lens. what's more, you can print up to 12 color pages per minute. 

you told us you want to print quickly, clearly, easily and inexpensively - 
just as you do in black & white. wlth the brilliance of vivid color. so our optra 
Color family does just that - at prices as low as $449* Call i-8oo-lexmark 

(I-8OO-539-6275) OR VISIT US AT WWW.LEXMARK.C0M/e/ TO SEE PRODUCT INFORMATION THAT 
WILL MAKE YOUR CHOICE CLEAR. EXACTLY WHAT YOU WANT.. .IN PRINT. 



Lexm+vrk 



Optra Color 1200 



C1998 Lexmark International. Inc All rights reserved 'Estimated street price. Pnces may vary Lexmark, Lexmark with diamond design and Optra are trademarks 
of Lexmark International. Inc registered in the United States and/or other countries Other trademarks are property of their respective owners 
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THE NEW MUITISYNC E900* AND MULTISYNC 

Software goes out of date. CPUs are superseded. El,, •* ,0U " D out THE f »"'" 

In the face of nearly chaotic change, it's reassuring to know you can count on MultiSync* E Series monitors for years to come. 
Take a look. Our CromaClear' and dot trio CRTs deliver all the contrast, sharpness and color-saturation you need for demanding applications. But what isn't so 
apparent is the reliability and flexibility we build into each monitor. Refresh rates up to 120 Hz, along with PC and Macintosh compatibility, mean they'll grow 
f I I I I "\ as your needs change. And for added security, they're 

MultiSync E500" MultiSync E/00' MultiSync E900+~ MultiSync E1100+" 

vie*at>ie image area 1W- TTiv Tilr T5r backed by a three-year warranty. MultiSync E Series 

crt CnxuCiiu c»wuCn« Microliter Dot Tno monitors. With longevity like this, you might just retire 

Dot Trio 

Dot pitch 0 25mm mask 0.25mm mask 0 26mm dot 0 28mm dot before your monitors do. 



MultiSync E900+" MultiSync E1100+" 



CmmCum 



CkoiuCiiu 



075mm mask 



0 25mm mask 



Microtiller ' 
Dot Trio 

0 26mm dot 
0 22mm horizontal 



0 28mm dot 
0 24mm horizontal 



Maximum resolution 1280 « 1024 © 65Hz 1600 i 1200 @ 65Hz 1600 x 1200 © 77Hz 1600 « 1200 © 77Hi 



To learn more or for a reseller near you, call (800) NEC-INFO or visit us at www.nec.com. Expect more. Experience more. 



MiiIIiSuk mi tnut,m lit rtfiitma tMWwM IM ESO0 1 700 E90C« [1100* "fiottl men Iwiaronn' indtKKC <KMtt>|»i <» in ItiMuAl IT «C hcMkm Mentor it • MM ol MM top OintKC 
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The Floppy Disk Paradigm Shift 




hat kind of floppy disk drive will I put in my next PC?" is not 
a question you lie awake at night pondering. In importance, 
it ranks somewhere between "Which Spice Girl will be quitting 
next?" and "Is Dan Quayle really going to run in 2000?" Except to 



the vendors, whose fortunes will rise or fall on this issue. 

Still, we're on the cusp of another floppy disk standard. 
Since 1981 , we've had three standards: the 360K floppy disk 
drive on the original IBM PC, the 1 .2MB 5.25-inch floppy on 
the 1984 PC AT, and the now-ubiquitous 1.44MB 3.5-inch 
floppy on the 1987 PS/2 — plus two minor 
standards that barely made it to market: 
the IBM 180K single-sided floppy disk 
and the IBM 2.88MB 3.5-inch floppy disk. 

Not often do you hear floppy disk and 
paradigm shift used in close proximity. But 
with the next generation, we're poised for 
an order-of-magnitude, paradigm-shifting 
kind of leap. With removable disks of 
100MB to 200MB, you'll have acceptable 
backup for many users and the ability to 
transfer multiple files that would other- 
wise span numerous 1.44MB floppies 

There are five competing, incompati- 
ble standards hoping to supplant the 
floppy disk drive. Except for Iomega and 
SyQuest, all read and write existing 
1.44MB floppies. Expect the announced 
products to cost roughly $50 to $100 for a 
PC maker to incorporate, with disks cost- 
ing about $10 each (versus $15 for a 
1.44MB floppy disk drive and pennies 
for each disk). As a new- PC buyer, you'd 
pay about a $100 premium. Here's my 
take on the pros and cons. 

Caleb Technology UHD 144. The dark 
horse, Caleb's disks hold 144MB, format- 
ted. First production is scheduled for later 
this year, and the initial drive is desktop- 
only. Given the market clout of the other 
players, Caleb has an uphill battle. The verdict: Good luck. 

Imation SuperDisk. Also called the LS-120, this is a 3M 
spin-off. Capacity is 120MB, and both desktop and portable 
versions are already shipping. There are several second- 
source makers, and the drive can be built on existing flop- 
py disk drive production lines. This is not the fastest drive, 
but I suspect raw performance is not going to be an issue 
for most users. The verdict: Avis to Sony's Hertz? 

Iomega Zip. Were it not for the compatibility issue, this 
would be Iomega's market to lose. There are 14 million-plus 
Zip Drives, with versions for the PC, notebook, and Mac. Per- 
formance is decent. Current capacity, 1 00MB, is passable. But 




NEW DISK ORDER 

We're now 
poised for a 
paradigm- 
shifting leap in 
floppy disk 
technology. 



the cartridges do not work with the existing base of floppy 
disk drives. So if the Zip Drive wins out over the floppy, 
there 11 be a transition period of five years during which you'll 
have both, if the 5.25-inch-to-3.5-inch conversion is a guide. 
The verdict:The odds-on favorite. 

Sony HiFD. This is the late entry with the 
least catchy name. With an expected 
launch in late summer/early fall, the HiFD 
looks like the best choice, on paper: 
200MB capacity, fast data transfer, 3,600- 
rpm rotational speed, backward compati- 
bility, famous maker. A lot hinges on the 
price, as Sony's design is more complex 
than that of the SuperDrive, with separate 
heads for 1.44MB and 200MB media. The 
verdict: Remember, Sony's design won out 
for 3.5-inch floppies a decade ago. 

SyQuest EZRyer, SyQuest SparCL In terms 
of specs, the SyQuest products are like the 
Zip, only better: more capacity (230MB 
and 1.0GB, respectively), more perfor- 
mance, good price. The downside is that 
this is a hard disk technology at heart (rais- 
ing media costs), is mostly a desktop drive, 
isn't backward-compatible, and doesn't 
have near the critical mass of the Zip 
Drive.The verdict: SyQuest wants to sup- 
plement your hard disk, not to replace the 
floppy disk drive. 

Who's going to win? If the PC industry 
going forward will be anything like the PC 
industry of the past decade, here are three 
clues. First, the technically superior prod- 
uct doesn't always win out. Otherwise, 
we'd probably all be using Macs today. Sec- 
ond, price is important. (Another reason we're not using 
Macs.) The third and perhaps most important clue is our pref- 
erence for open standards and for innovation within existing 
standards Think of IBM's PS/2 PCs with the Micro Channel 
architecture: technically superior, somewhat more expensive, 
initially proprietary, and requiring you to chuck your invest- 
ment in existing add-in cards. So I suspect the Zip Drive has 
an uphill battle, but Iomega has been written off as dead be- 
fore. Imation is a contender with some market penetration. 
Sony's spec looks great, and much depends on the pricing. 

Five years down the road, I suspect all but one will be 
niches or memories. There will be only one winner. 09 
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DldZc through the most 
demanding business tasks with the 
power of the AtJas X system. The 
Intel' 440BX ACPset motherboard 
and 100MHz system bus deliver 
faster memory speed. The latest 
AGP video graphics card and gen- 
uine Intel* Pentium' II processors 
make it an unbeatable partner. 
Get organized and get connected 
with Microsoft Works 4.5, 
Bookshelf 98 and Money 98, 
which integrate intelligent, pro- 
ductivity-enhancing applications 
with the power of the Internet. 
Backed by the ProGen ProCare 3- 
year limited warranty, free tech 
support, and on-site service, Atlas 
X systems offer unsurpassed per- 
formance, reliability and value. So 
call us today, or visit our on-line 
order web site at 
www.progen.com. 



ProGen armour 
performance and 



PC World Top 20 
Award-Winning System: 
" Polaris delivers terrific 
performance." 
— PC World, 
January, June, July, 1998 
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Common Features: ProGen 17" Digital PnP Monitor, 56K v.90 Telephony Modem/1. 44MB FDD, MS Windows 98 witr 
Win98 Starts Here, Microsoft Works 4.5, Bookshelf 98 and Money 98, Microsoft IntelliMouse, Microsoft Natural 
Keyboard Elite, Subwoofer Sound System & Amplified, Stereo Speakers/Microphone w/Stand, ProGen ProCare Warranty 
(3-Year Limited Parts + 1-Year On-Site) 



• Intel* 440EX ACPset 

• Integrated ATI 4MB AGP Video 
Graphics Controller 

• Integrated Yamaha Stereo, Full-duplex, 
Digital Sound, 32 Voice 

• 32MB SDRAM 

• 4.3GB Ultra DMA Hard Drive 

• 32X EIDE CD-ROM Drive 
Intel* Celeron™ Processor 

266MHz $ 949 

Intel* Celeron™ Processor 

300MHz 5 989 



• Intel" 440LX AGPset 

• 51 2K Pipelined Burst Cache 

• 32MB SDRAM 

• 4.3GB Ultra DMA Hard Drive 

• AGP Video Graphics Card. 4MB 
SGRAM 

• A3D PCI 32 bit 3D Stereo Wavetable 
Audio Sound Card 

• 32X EIDE CD-ROM Drive 

Intel* Pentium* II Processor 

266MHz *1049 

Intel" Pentium" II Processor 

300MHz $ 1099 



• Intel' 440LX AGPset 

• 5 12K Pipelined Burst Cache 

• 64MB SDRAM 

• 6.4GB Ultra DMA Hard Drive 

• AGP Video Graphics Card. 4MB 
SGRAM 

• A3D PCI 32 bit 3D Stereo Wavetable 
Audio Sound Card 

• 32X EIDE CD-ROM Drive 

Intel" Pentium" II Processor 

333MHz $ 1299 



• Intel' 440BX AGPset 

• 51 2K Pipelined Burst Cache 

• 64MB SDRAM 100 MHz FSB 

• 8.4GB Ultra DMA Hard Drive 

• AGP Video Graphics Card, 4MB 
SGRAM 

• A3D PCI 32 bit 3D Stereo Wavetable 
Audio Sound Card 

• 32X EIDE CD-ROM Drive 

Intel* Pentium* II Processor 

350MHz $ 1529 

Intel* Pentium* II Processor 

400MHz 5 1699 
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• Intel* Pentium' II 
Processor 266MHz 



• Intel' Mobile 

Module 
Architecture 



Performance Go! 




• Sm J 

Lithium-Ion M 

Battery I , 



Venture Notebook Series featuring 
Intel* Mobile Pentium* II Processor 266 MHz 




13.3" TFT XCA Active Matrix Display 
Intel* 440BX Chipset. 51 2K L2 Cache 
6CB HDD 
64MB SDRAM 

Built-in 56K bps Fax/Modem 

4MB SCRAM 3D Graphics Accelerator 

Max 20X CD-ROM Drive 

ALPS Touch Pad Pointing Device 

16-bit SoundBlaster Pro Compatible 

Stereo sound (supports 3D sound and 

wavetable) 

Built-in Stereo Speakers and Microphone 
Infrared Module (including Utility) 
Supports FIR 

CardBus and Zoomed Video Support. 
NTSC-video Output 

Built-in 3.5" FDD. 2 Type II or 1 Type III 
PCMCIA Slot 



• Smart Lithium-Ion Battery/AC Adapter 

• Mobile Car Adapter. Carrying Case 

• MS Windows 98 with Win98 
Starts Here 

• 1 Year Limited Parts and Labor Warranty 



$ 




• 4GB HDD. 32MB SDRAM 

Inlet* Mobile Pentium* II PiocetMM 

233MHz s 1899 



• 13 3" TFT XGA Active Matrix Display 

• Intel* 430TX Chipset, 512K L2 Cache 

• 4GB HDD 

• 32MB EDO SO DIMM 

• Built-in 56K bps Fax/Modem 

• PCI Bus with 64-bit 3D Graphics 
Accelerator, 4MB SGRAM 

• Max 20X CD-ROM Drive 

• ALPS Touch Pad Pointing Device 

• 16-bit SoundBlaster Pro Compatible 
Stereo sound (supports 3D sound and 
wavetable) 

• Built-in Stereo Speakers and Microphone 

• Infrared Module (including Utility) 
Supports FIR 

• CardBus and Zoomed Video Support, 
NTSC-video Output 

• Built-in 3 5" FDD. 2 Type II or 1 Type III 
PCMCIA Slot 

• Smart Lithium-Ion Battery/AC Adapter 



• MS Windows 98 with Win98 
Starts Here 

• 1 Year Limited Parts and Labor Warranty 



$ 



1699 

Intel* tMoMk Pent-urn* frocMMK wt* MMX"* Techno lop 

266MHz $ 1799 



Extra Values: 



ProGen Carrying Case S 39 

Mobile Car Adapter $ 49 

Port Replicator S 59 

AC Adapter $ 59 
Additional Lithium-Ion Battery 

(with system purchase) $199 

DVD Drive Call! 



ProGen' Technology Inc. 15501 Redhill Avenue, Tustin, CA 92780 Ph: 714/566-9200 Fax: 714/566-9267 
BBS: 714/566-9255 E-Mail: webmaster@progen.com. 

CI998 ProGen' Technology Inc ProGen is a registered trademark of ProGen' Technology Inc Intel, The Intel Inside logo, Pentium and LANDesk are registered trademarks and MMX and Celeron are trademarks ot Intel Corporation AH other trademarks are the 
property ot their respective owners Prices and system configurations aie subtect to change without notice 'On site service rs based on the discretion ol ProGen technical support Leasing Rate will vary depending on state legislation, and is in tr ud e d tor 
business or corporate use only 30-day money-back Guarantee (srappmg cost not included) Actual products may be different from products tfi photo 'ProGen ProCare Program n tor desktop systems only ProGen n not responsible for typographical errors 



1-800-848-1353 



Sales Hours: M-F. 6:30 A.M. 



7:00 P.M. PST • Sat., 9:00 A.M. - 3:00 PM PST 
(except holidays) choose 287 at vvww.pcmag.com/lntollnk 




INFLUENCE COMES FROM MORE THAN JUST COMPANY 
REVENUES. PC MAGAZINE SORTS OUT THE WHOLE STORY. 



When we at PC Magazine last paused to chronicle the state 
of the personal computer industry— July 1997— we sin- 
gled out the promise of Java, the potential of network 
computers, and the prominence of Netscape Communications 
Corp. as the leading stories. Fame is fleeting indeed. 

We like to think the events of the intervening months say 
more about the dynamics of this most dynamic of industries than 
about our powers of analysis and description. After all, our task 
is to celebrate the moment's most influential companies in per- 
sonal computing; it is not to identify the enduring trends of tech- 
nology or commercial success. One lesson we have learned: 
Influence, as much as fame, is fleeting. 

Once again we're led to conclude that in the PC business, 
change is still the only constant. Despite the judgment implic- 
it in the recent action of several federal agencies that person- 
al computing is a mature industry, easily manipulated by a 
brace of monolithic corporate giants, it is our conclusion that 
the industry is still, after two decades of existence, more en- 
trepreneurial than conspiratorial, more chaotic than con- 
tained. How else can we explain the disappearance from our 
top-100 list of long-standing industry giant Digital Equipment 
into the embrace of Compaq, or the supersonic ascent of the 
aptly named Yahoo! from number 99 last year to number 13? 

As before, this annual listing is our unabashedly subjective 
evaluation of the computing universe. Over the space of several 
months, some 3 dozen senior editorial staffers and contributing 
editors debated the relative influence of hundreds of companies. 
In the process, we considered annual revenues, key product 
lines, and market share, but the final rankings were not deter- 
mined by financial success alone. You can't put a price on mar- 
ket influence and industry leadership. Some of the hottest com- 
panies in the business — and some of the highest-ranked in our 
estimation — are barely even profitable. 

Of course, even the most subjective observations have to take 
history into account. In preparing this year's list, our delibera- 
tions had to accommodate the fact that 10 percent of the compa- 
nies on our 1997 list disappeared (at least in name) through ac- 
quisitions and mergers. Not surprisingly, all continue to be 
represented on the top-100 list in their new corporate guises. 
Last year's leaders — at least those not acquired or merged 
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out of existence— are still represented in the top tiers of this 
year's rankings. Compaq and America Online muscled their 
way upward as Netscape and Toshiba slipped. Even more 
striking is the fact that this year's list features 20 percent fewer 
Internet companies than last year's. 

Still, these businesses represent one-third of all companies 
on the list. And even if last year's push technology leaders 
PointCast and Marimba suffered in our estimation, with Point- 
Cast falling from number 19 to 72 and Marimba falling com- 
pletely off the list, they were the exceptions to the continued 
strength of Internet companies. One notable example: In the 
process of pacing fellow upstart Yahoo! up the NASDAQ val- 
uation curve, Wall Street darling Amazon.com earned its 
first appearance at a remarkable number 33. 

Joining Amazon were 16 other first-time members of this 
PC cosmology. Separate articles in the following pages spot- 
light the strengths and weaknesses of four of them: @Home, 
Cendant, Rambus, and 3Dfx Interactive. We chose them for 
special attention here because we believe their stories, 
taken as a group, illustrate the profit and peril facing every 
company seeking to excel in this intensely competitive tech- 
nological marketplace. 
Speaking of peril, we should note that inclusion in the PC Mag- 
azine 100 does not necessarily signify that a company has "made 
it" in this business. As we've already seen, we can expect that a 
number of this year's chosen will not survive next year's scrutiny. 

To us, that just makes the process all the more interesting. 
Even as we conferred, the PC world moved under our feet, lead- 
ing us to continue tailoring the final list of 100 right up to press 
time. We will be disappointed if our choices don't engender 
some measure of controversy among our readers. Your com- 
ments and criticisms a year ago helped shape this year's compi- 
lation. We expect that will be the case again in the coming year. 
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GO TO PC MAGAZINE ONLINE TO DOWNLOAD 
THE DATA BEHIND THE PC MAGAZINE 100, AND 
READ THE LATEST REVIEWS OF THE PCS, 
PERIPHERALS, SOFTWARE, AND INTERNET 
SITES FROM THESE COMPANIES. 
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1 Microsoft Corp. 

www.microsoft.com 

Despite weathering heavy Justice Department investigation, Micro- 
soft still has more control of the personal computer than any other 
single company. The Redmond, Washington company remains a dom- 
inant player in the Intel-based operating-system market— giving its 
application software easy entre to end-user desktops. After further- 
ing this dominance with the introduction of Microsoft Windows 95 and 
Windows 98, CEO William H. Gates III plans for continued success with 
the workstation OS Windows NT 5.0. Microsoft continues to expand 
the scope of its OS business, developing basic platform software for 
handheld devices with Windows CE and for the Internet with Explorer. 
The success of OS products in turn feeds the success of business 
applications such as Office 97 and network-based products such as 
BackOffice, as well as gaming, educational, and finance software. After posting 
revenues of $11.36 billion for the fiscal year that ended June 30, 1997, Gates 
vowed to put nearly $2.6 billion into the company's research operation. 




2 Intel Corp. 

www.intel.com 

m & e 

Though cofounder Andy Grove 
( Timefs 1997 Man of the Year) relin- 
quished his CEO title after 11 years of 
service, Intel is a long way from 
surrendering its hegemony in the 
microprocessor market. Former 
chief operating officer Craig Barrett 
took the reins as CEO of the compa- 
ny, which had $25.07 billion in 1997 
revenues and whose CPUs are used 
in more than 80 percent of the 
world's personal computers. With 
manufacturing ramping up at un- 
precedented rates, two chips intro- 
duced before June 1997— the Pen- 
tium Processor with MMX Technology 
and the Pentium II— accounted for 
more than 90 percent of all Intel CPUs 
shipped in the fourth quarter. Al- 
though Cyrix and other competitors 
have made inroads into the sub- 
$1,000 PC market, the Santa Clara, 
California-based Intel is fighting back 
with the Celeron, a cacheless Pentium 
II with a mixed reputation among 
industry insiders in its first iteration. 

3 IBM Corp. 

www.ibm.com 

m s=isa:i 

Although the PC revolution has not 
always been kind to IBM, the compa- 
ny was able to post its first stock 
split in nearly 20 years. With CEO 



Louis V. Gerstner, Jr., at its helm, 
Big Blue posted 1997 revenues of 
$78.51 billion. And although the 
earnings of its hardware, software, 
client, and server divisions contract- 
ed slightly, the Armonk, New York 
company experienced growth in its 
OEM hard disk business. IBM reor- 
ganized its consumer PC business, 
while its Lotus division scored 
successes with Notes and Domino, 
and the Tivoli Systems subsidiary 
continued as a network manage- 
ment leader. IBM teamed up with 
Sun recently to offer JavaOS, an 
operating system based on Sun's 
Java language. IBM is arguably the 
technology leader in notebook 
computers and one of only a handful 
of companies able to provide ser- 
vice and support anywhere in the 
world. 

4 Compaq Computer Corp. 

www. Compaq, com 

m & m 

CEO Eckhard Pfeiffer set out to 
achieve Compaq's corporate goal of 
becoming one of the three largest 
computer companies in the world by 
acquiring Digital Equipment Corp. 
From this merger, Compaq gains a 
worldwide service and support 
infrastructure and is better able to 
compete against IBM and HP. Com- 
paq also sparked a minirevolution in 

Internet |ft| Computers g!j Perlpher 



the industry when it introduced the 
first sub-$1,000 PC. Compaq stum- 
bled in executing its build-to-order 
plan, which was designed to manage 
inventory in the factory and at 
dealers. The company actually 
overshipped to retail dealers in the 
fourth quarter, leading to unexpect- 
ed price cutting to move inventory. 
Still, the Houston company posted 
$24.58 billion in 1997 revenues. 

5 Hewlett-Packard Co. 

www.hp.com 

Founded by Bill Hewlett and David 
Packard in 1938, HP holds the 
number-one position in the world- 
wide printer market. Commanding a 
strong global presence from Palo 
Alto, California, HP saw its rev- 
enues increase 12 percent from 
fiscal year 1996 to $42.90 billion for 
the fiscal year that ended October 
31, 1997. Under the leadership of 
CEO Lewis Piatt, HP has launched a 
new consumer branding campaign 
called "Expanding Possibilities"and 
is positioning itself as a manufactur- 
er of both home and business 
products. HP has perhaps the 
broadest line of PC hardware, 
encompassing servers, PCs, laser 
printers, ink jet printers, color 
copiers, scanners, and cameras. 
The company is also betting that it 
can migrate its ink jet technology 
from home and office printing to fax 
printing, photo-realistic printing, 
and color copying. 

6 Cisco Systems Inc. 

www.cisco.com 
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With revenues of $6.44 billion for the 
fiscal year that ended July 26, 1997, 
Cisco Systems retains its leadership 
position in the fast-paced network- 
ing industry. Through the acquisition 
of companies such as Precept 
Software, Cisco continues to devel- 
op its strategy, focusing on network- 
ing solutions that incorporate voice, 



data, and video. The company's 
routers, switches, and server 
technology, integrated by Cisco IOS 
software to create powerful LANs 
and WANs, have become an ever- 
increasing part of the growing 
Internet. Cisco is based in San Jose, 
California, and headed by CEO John 
Chambers. 

7 Sun Microsystems Inc. 

www.sun.com 
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Much of the recent press about Sun 
Microsystems focused on its role as 
high-profile plaintiff in ityprsuit 
against Microsoft. BehinoThe 
courtroom drama, Sun has ad- 
vanced the subject of the litigation, 
its programming language Java. 
This year, Java matured into Ver- 
sion 1.1 with the release of the Java 
Development Kit 1.1, and Version 1.2 
of the language is already in the 
works. Although still only available in 
commercials, network computers 
(NCs) also loom large in the compa- 
ny's vision. In more traditional 
fields, Sun continued its dominance 
of the graphics workstation market, 
holding 39 percent of world unit 
sales. Under CEO Scott McNealy, 
the Mountain View, California 
company posted revenues of $8.60 
billion for the fiscal year that ended 
June 30, 1997. 

8 America Online Inc. 

www.aol.com 



America Online (AOL) emerged as 
the winner of the long-fought online 
services wars, providing a gateway 
to the Internet for some 14 million 
members. Chairman and CEO Steve 
Chase has led the Dulles, Virginia 
company through years of difficulty 
that brought busy signals, financial 
losses, and more than a few 
changes in its business model. But 
AOL acquired competitor Compu- 
Serve, handily turned away threats 
from The Microsoft Network, and 
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reported $1.69 billion in revenues 
for the fiscal year that ended June 
30, 1997. In 1998, AOL expects to 
accelerate its momentum in Eu- 
rope, strengthen its position in the 
small-business and professional 
market, and work in partnership 
with such companies as Microsoft 
and Excite. 

9 Dell Computer Corp. 

www.dell.com 



Dell Computer, founded in 1984 by 
CEO Michael Dell, is a pioneer of 
the direct-dales model and a trail- 
blazer ifffnternet commerce, 
ringing up about $4 million a day in 
sales through a configure-it- 
yourself Web site. One of the 
industry's fastest-growing compa- 
nies, Dell pulled in revenues of 
$12.33 billion for the fiscal year that 
ended February 1, 1998, a 59 per- 
cent increase over 1997. Although 
best known for its PCs, notebooks, 
and servers, the Round Rock, 
Texas company recently expanded 
into the enterprise storage market 
with its PowerVault line of SCSI- 
based storage subsystems, tape 
backup systems, and scalable disk 
subsystems. 

10 Netscape Communica- 
tions Corp. 

www. netscape, com 



Despite its well-publicized battle 
with Microsoft and Internet Explor- 
er, Netscape reported 1997 rev- 
enues of $533.9 million. Besides its 
popular Netscape Navigator, the 
Mountain View, California company 
continues to produce software 
products that encompass all parts 
of online life, including develop- 
ment tools, server software, and 
e-commerce applications. Under 
the direction of CEO Jim Barks- 
dale, Netscape is trying to increase 
its 68-million-user client base 
through an unlimited-distribution 
plan, launched in conjunction with 
its move to make Communicator 
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Microsoft Corp. WA 
Intel Corp. CA 
IBM Corp. NY 

Compaq Computer Corp. TX 

Hewlett-Packard Co. CA 

Cisco Systems Inc. CA 

Sun Microsystems Inc. CA 

America Online Inc. VA 

Dell Computer Corp. TX 

Netscape Communications Corp. CA 

Oracle Corp. CA 

3Com Corp. CA 

Yahoo! Inc. CA 

Gateway Inc. SD 

Adobe Systems Inc. CA 

Apple Computer Inc. CA 

Novell Inc. 

Toshiba Corp. JAPAN 

Macromedia Inc. CA 

Intuit Inc. v 

NEC Corp./Packard Bell NEC JAPAN/CA 
Softbank Corp. /Ziff-Davis JAPAN/NY 
Canon Inc. JAPAN 
RealNetworks Inc. WA 
Sony Corp. JAPAN 
Bay Networks Inc. CA 
Corel Corp. CANADA 
Symantec Corp. CA 
Silicon Graphics Inc. CA 
Seiko Epson Corp. JAPAN 
Lucent Technologies Inc. NJ 
Seagate Technology Inc. CA 
Amazon.com Inc. WA 
Network Associates Inc. CA 
Micron Technology Inc. ID 
Autodesk Inc. CA 

Creative Technology Ltd. SINGAPORE 
GT Interactive Software Corp. NY 
Ascend Communications Inc. CA 
Computer Associates International Inc. NY 
Advanced Micro Devices Inc. CA 
Cendant Corp. 
Adaptec Inc. CA 

National Semiconductor Corp. CA 

AT&T Corp. NY 

Texas Instruments Inc. TX 

International Data Group MA 

Acer Group TAIWAN 

Xerox Corp. CT 

nVidia Corp. CA 
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Iomega Corp. UT 
Rambus Inc. CA 
ATI Technologies Inc. CANADA 
Matsushita Electric Industrial Co. Ltd. JAPAN 
Diamond Multimedia Systems Inc. CA 
Dialogic Corp. NJ 
S3 Inc. CA 

MetaCreations Corp. CA 
Western Digital Corp. CA 
Matrox Graphics Inc. CANADA 
Sharp Corp. JAPAN 
Fujitsu Ltd. JAPAN 
Hitachi Ltd. JAPAN 
ViewSonic Corp. CA 
Sybase Inc. CA 

MCI Communications Corp. DC 

Motorola Inc. II 

3 Dfx Interactive Inc. CA 

Logitech International SA SWITZERLAND 

Inprise Corp. CA 

Broderbund Software Inc. CA 

PointCast Inc. ' 

Gartner Group Inc. ' 

Cabletron Systems 

PC Connection Inc. NH 

Activision Inc. CA 

Cirrus Logic Inc. CA 

Asymetrix Learning Systems Inc. WA 

Quarterdeck Corp. CA 

Philips Electronics NV NETHERLANDS 

Informix Software Inc. CA 

Quantum Corp. 

Vocaltec Communications Ltd. ISRAEL 
Lexmark International Inc. KY 

SAP AG GERMANY 

Samsung Electronics Co. Ltd. /AST Research Inc. KOREA/CA 

Phoenix Technologies Ltd. CA 

Dragon Systems Inc. MA 

Number Nine Visual Technologies Corp. MA 

Eastman Kodak Co. NY 

DeLorme Mapping Co. ME 

Quark Inc. CO 

Cidco Inc. CA 

PeopleSoft Inc. CA 

The Santa Cruz Operation Inc. CA 

Rockwell Semiconductor System* CA 

©Home Network CA 

In Focus Systems Inc. OR 

The Learning Company Inc. MA 

Computer Discount Warehouse Computer Centers Inc. IL 
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5500: Up to 2-way, Pentium* II processors 400 MHz / Up to 1GB SDRAM ECC memory / Prices from S6.269 - 
7000: Up to 4-way, Pentium Pro processors 200 MHz / Up to 4GB ECC interleaved memory / Prices from $10,929" 

To get better Windows NT* performance, it takes better design. Details like hot-swap hard drives and 
power supplies that help keep your critical apps available. Options like the NetBAY3 pedestal to give you 
room to custom configure. And innovative features that allow better access to components. These are 
the details that give the Netfinity 7000 among the highest NT performance in its class. See the Netfinity 
5500 and 7000 servers at www.ibm.com/netfinity or call 1 800 IBM 7255, ext. 4758. 

INTRODUCING THE IBM NETFINITY 5500 & 7000 SERVERS 



IT'S DESIGNED 
TO RUN 
WINDOWS NT. 

IT'S DESIGNED 
TO RUN 

YOUR BUSINESS. 

IT'S DESIGNED 
PERIOD. 




and Navigator available for free. 
The company also made news in 
1998 by making the Navigator 
source code publicly available and 
by making a strong entry into e- 
commerce with its Commerce 
Xpert line. 

11 Oracle Corp. 

www.oracle.com 



Oracle is a developer of database 
software, client/server develop- 
ment tools, and related products. 
The company released the latest 
version of its popular database 
product Oracle8 in 1997 and is now 
working on a version of Oracle Lite 
for 3Com's Palm Computing plat- 
form. CEO Lawrence J. Ellison has 
been a vocal proponent of the 
network computer, which is de- 
signed to challenge the personal 
computer by lowering the cost of 
maintenance and upgrading, partly 
through the use of Oracle software. 
The Redwood Shores, California 
company posted revenues of $5.68 
billion for the fiscal year that ended 
May 31, 1997. 



12 3Com Corp. 

ivivw.3com.com 



Computer, communication, and 
compatibility are the three corns 
that make up the name of this 
leading supplier of network hard- 
ware. 3Com manufactures remote- 
access products, hubs, network 
interface cards, and— through its 
Megahertz and U.S. Robotics 
subsidiaries— modems. The com- 
pany's PalmPilot line of hand-held 
computers has proved extremely 
popular, selling more than 1 million 
units to date. The Santa Clara, 
California-based 3Com has flour- 
ished under the vision of CEO Eric 
Benhamou. After completing its 
acquisition of U.S. Robotics in June 
1997, the company restated its 
sales for the year that ended May 
31, 1997, from $3.15 billion to $5.61 
billion. 



13 Yahoo! Inc. 

www.yahoo.com 

on 
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Starting out in 1985 as a small direct 
seller of hardware peripherals and 
software, Gateway has become one 
of the nation's top PC manufactur- 
ers, with headquarters in North 
Sioux City, South Dakota. The 
number-two U.S. direct marketer of 
PCs (after Dell) posted 1997 rev- 
enues of $6.29 billion, a 25 percent 
increase over 1996. Under CEO Ted 
Waitt, Gateway plans to continue its 
growth with superior customer 
service and product innovations 
such as gateway.net, which made 
Gateway one of the first direct PC 
sellers to also become an Internet 
service provider. The company, 



Yahool's influence on the Web 
remains strong, as it continues to be 
the most popular navigational site, 
and it is emerging not just as a 
search engine but as a portalto the 
Internet. The Santa Clara, California 
company reports that Web traffic 
increased to 65 million page views 
per day in December 1997. Along 
with that growth, net revenues for 
fiscal 1997 rose 253 percent over 
1996, to $67.4 million. CEO Timothy 
Koogle plans to increase the com- 
pany's services by creating partner- 
ships such as the one with MCI to 
provide Internet access. Yahoo! also 
expects its free, personalized 
member services— such as My 
Yahoo! and Yahoo! Mail— to con- 
tinue growing. 

14 Gateway Inc. 

www.gateway.com 



formerly Gateway 2000, purchased 
all of Advanced Logic Research's 
common stock during the third 
quarter of 1997, crediting the acqui- 
sition with helping it create the NS 
series of servers. 

15 Adobe Systems Inc. 

www.adobe.com 

BP 
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Continuing its success in desktop 
and Web publishing, Adobe posted 
revenues of $911.9 million for the 
fiscal year that ended November 
28, 1997. Consistent features, user 
interfaces, and functionality were 
added to Adobe Illustrator, Page- 
Maker, and Photoshop to help move 
toward CEO John E. Warnock's goal 
of forming an online and print 
publishing solution that integrates 
all the company's graphics prod- 
ucts. The Mountain View, California 
company also released a new 
version of PageMill (Web authoring 
software for Windows) and made 
inroads with FrameMaker (a pub- 
lishing program). Although it re- 
mains a leading provider of soft- 
ware for the Apple Macintosh, 
Adobe continues to gain ground 
with its Acrobat line on the Windows 
platform. 

16 Apple Computer Inc. 

www.apple.com 

HEH 

Now under the leadership of interim 
CEO Steve Jobs, Apple has recently 
seen rough times, especially com- 
pared with its glory days in the 1980s. 
Although it holds a position among 
the top ten personal computer 
makers, Apple's revenues fell 28 




Yahoo! rose 

86 places on the PC 
Magazine 100 from 
99 last year to 

PointCast m 

53 places on the PC 
| Magazine 100 from 
19 last year to 
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percent to $7.08 billion for the fiscal 
year that ended on September 26, 
1997. Several factors contributed to 
the decline, including the high cost of 
restructuring the company, the 
acquisition of Power Computing 
Corp., and a decrease in internation- 
al revenues. The Cupertino, Califor- 
nia icon plans to continue refining its 
product line with new versions of the 
Mac OS and new systems such as 
the Internet-ready iMac. 

17 Novell Inc. 

wivw.noveH.com 
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During Eric Schmidt's first full year 
as CEO, Novell turned its attention 
to the Internet and corporate 
intranets. Still continuing its role as a 
provider of network software, 
Novell has refurbished core prod- 
ucts such as NetWare and Group- 
Wise to support Web applications. In 
a move to strengthen NetWare as a 
platform for open Internet applica- 
tions development, Novell recently 
announced that it will embed the 
Java scripting language Net Basic 
7.0, which it purchased from HiTec- 

Soft, in its forthcoming NetWare 5. 
The Orem, Utah company posted 
revenues of $1.01 billion for the fiscal 
year that ended October 31, 1997. 

18 Toshiba Corp. 

www.toshiba.com 



mm 



One of the world's largest electrical 
equipment companies, Toshiba is 
also one of the largest providers of 
notebook computers in the world. 
Formed in 1939 by the merger of two 
large Japanese appliance firms, the 
Tokyo company rose to prominence 
in the 1980s, when it started manu- 
facturing consumer electronics and 
semiconductors. Toshiba suffered a 
setback in the past year, when it was 
forced to withdraw its line of home 
PCs from the U.S. because of poor 
sales. One of the codevelopers and 
prime movers behind DVD drives, 
the company posted worldwide 
revenues of $41.35 billion for the 
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Cendant Software 
CEO Chris 
McLeod is turning 
his branding 
expertise to 
Blizzard 
Entertainment, 
Knowledge 
Adventure, and 
Sierra software. 



At Cendant Software's main office in 
Los Angeles, the scene is what you 
might expect at a hot software 
company: guys chewing the ends of their 
waist-length hair while studying the 
latest strategy game, an office filled with 
"X-Files" paraphernalia and screened 
with alien-head beads, and a state-of- 
the-art sound studio where an L.A.- 
gigging rocker by night works on music 
for kids' software by day. 

What's unexpected is the man leading 
this troupe. Chris McLeod sits in his office 
calmly answering questions with complete 
focus. Even in business casual, he moves 
efficiently and officially, like a man accus- 
tomed to a suit and tie. 

McLeod's training 
comes from Cendant Corp., 
Cendant Software's parent 
and a $7.48-billlon con- 
glomerate with travel, real 
estate, and alliance-mar- 
keting divisions. Avis, 
Century 21, Coldwell 
Banker, and Howard 
Johnson are all part of 
Cendant; the software 
division accounts for less 
than 10 percent of total 
revenues. 

The company makes 
its debut on the list this 
year at number 42 after 
CUC International's merger with HFS to 
form Cendant. Before he was named CEO 
of Cendant Software in January of 1997, 
McLeod was a 14-year CUC veteran who 
ran its international division and worked 
in its Comp-U-Card and Shopper Advan- 
tage divisions. At CUC he learned how to 
increase consumer awareness of a 
brand name— a mission for Cendant 
Software now. 

"The marketplace is becoming much 
more mass-market with PCs selling for 
under $1,000," says McLeod. "When 
consumers come in, they're looking for 
the familiarity that a brand offers, and 
we're investing a lot in creating a brand 
on the entertainment side but also on 
the education side." 



I 



McLeod's branding initiatives at 
Cendant began with the consolidation of 
design groups under one of three um- 
brella brands: Blizzard Entertainment, 
Knowledge Adventure, and Sierra. Sierra 
focuses on such productivity titles as 
CompleteHome and the MasterCook 
series, and such entertainment pack- 
ages as Police Quest and You Don't Know 
Jack. Blizzard's strategy games include 
Diablo and Warcraft, two best-selling 
titles with a war chest of awards from 
gaming magazines. Knowledge Adventure 
lines include the Blaster, JumpStart, and 
Playzone series, the last of which in- 
cludes the Batman Activity Center. 

Cendant Software is able to draw on 
the resources of its parent company to 
cross-market with other Cendant 
brands or simply to tap capital. 

Being a relatively small part of the 
larger Cendant has also helped shield the 
software division from its parent com- 
pany's persistent financial problems. As 
recently as July of 1998, Cendant was still 
struggling with accounting irregularities 
that arose in part from the 1997 CUC/HFS 
merger. The worst part, says McLeod, is 
that morale can suffer as announce- 
ments of diminished 1997 earnings hurt 
Cendant's stock. 

While the division may be small in the 
scope of a multibillion-dollar interna- 
tional conglomerate's daily business, 
Cendant Software is no small player in 
the computer industry, holding a 12 
percent market share and pulling in 
$378.6 million in software sales last year 
according to PC Data, a company that 
tracks retail sales. 

McLeod is devoting a good deal of his 
time to flying around the world to make 
sure the design teams are producing 
better software and getting it out faster. 
"One of the reasons we've tried to stay 
decentralized is to move quickly," 
McLeod says. "In this industry, with the 
quick pace of change and the fact that 
it's still fairly easy for new developers to 
come out and enter the marketplace, 
unless we do we're going to die." 
—Shannon Stevens 
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fiscal year that ended March 31, 
1998, under president and CEO 
Taizo Nishimuro. 

19 Macromedia Inc. 

www.macrornedia.com 



Macromedia develops and markets 
cross-platform software tools for 
digital media and publishing. The 
San Francisco company reinforced 
its commitment to online publishing 
and entertainment in 1997 by intro- 
ducing several new products de- 
signed specifically for the Web, 
including Dreamweaver, Fireworks, 
and Flash 2. Macromedia also 
improved Authorware, Director, 
and FreeHand for the Web. Web 
surfers continue to download 
Shockwave more than 1 million 
times per week, while the new 
ShockRave Web site serves as an 
interactive entertainment destina- 
tion. CEO Robert Burgess led the 
company to $113.1 million in rev- 
enues for the fiscal year that ended 
March 31, 1998. 

20 Intuit Inc. 

www.intuit.com 

EE 

Although it faces increasing compe- 
tition from Microsoft's financial 
products, Intuit continued its 
growth in personal finance software 
with such products as Quicken and 
TurboTax. It posted revenues of 
$598.9 million for the fiscal year 
that ended July 31, 1997. The Moun- 
tain View, California company 
introduced in 1997 the Open Finan- 
cial Exchange (OFX), a cooperative 
venture with Microsoft and Check- 
Free Corp. OFX creates a single, 
unified specification designed to let 
financial institutions exchange data 
over the Internet with consumers. 
Intuit also maintains the Web site 
quicken.com, which provides 
information about mortgages, 
insurance, investments, and other 
personal-finance topics. Intuit 
planned to move CEO William V. 
Campbell up to chairman and 



William H. Harris to president and 
CEO in August, 1998. 

21 NEC Corp ./Packard Bell 
NEC 

mvw.nec.com. www.packardbell.com 



NEC manufactures a wide range of 
electronic products and compo- 
nents, including semiconductors, 
telecommunications equipment, and 
PCs. A leader in the area of display 
technology, NEC is well known for its 
line of MultiSync monitors as well as 
its LCD flat-panel monitors, plasma 
displays, and projection devices. The 
Tokyo-based company in 1996 
merged its worldwide computer 
operations outside Japan with PC 
maker Packard Bell, and it now owns 
part of Packard Bell NEC, which 
recently launched a configure-it- 
yourself direct-sales program called 
NEC Now. Piloted by chairman 
Tadahiro Sekimoto, NEC posted 
revenues of $36.85 billion for the 
fiscal year that ended March 31, 1998. 

22 Softbank Corp-/ 
Ziff-Davis Inc. 

www.softbanh.cojp. www.zd.com 

@ D & 

Founded in 1981 by CEO Masayoshi 
Son, global technology giant 
Softbank posted $3.87 billion for the 
fiscal year that ended March 31, 
1998. In Japan, Softbank is a leading 
publisher of computer periodicals 
and the number-one distributor of 
computer software. Softbank 
remains the majority shareholder in 
Ziff-Davis, which merged Ziff-Davis 



Publishing with Softbank Forums and 
Comdex in late 1997 and went public 
in the U.S. in 1998. Under CEO Eric 
Hippeau, Ziff-Davis now publishes PC 
Magazine and other computer 
magazines, runs the Web site ZDNet, 
publishes market intelligence, and 
runs Comdex and other trade 
shows. The Tokyo, Japan-based 
Softbank also has stakes in memory 
maker Kingston Technology, and 
more than 50 other companies, 
including four on the PC Magazine 
100: Asymetrix Learning Systems, GT 
Interactive, PointCast, and Yahoo! 

23 Canon Inc. 

www.canon.com 



Led by CEO Fujio Mitarai, Canon is 
one of the world's leading suppliers 
of cameras, imaging products, and 
electronics equipment and is a major 
manufacturer of computer printers. 
Through its U.S. subsidiary Canon 
Computer Systems, the company 
sells its popular Bubble Jet printers 
and PowerShot digital cameras, as 
well as multifunction peripherals, 
scanners, and fax machines. In 
February. Canon and Kodak an- 
nounced a $14,995 professional 
digital camera, which they developed 
jointly. The Tokyo company realized 
1997 revenues of $21.24 billion. 

24 RealNetworks Inc. 

www.real.com 

EE 

Previously known as Progressive 
Networks, RealNetworks is a devel- 
oper of streaming audio and video 
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software for the Internet. After going 
public in late 1997, the company 
completed its acquisition of Vivo 
Software, a maker of tools for 
creating streaming media. Real- 
Networks recently announced its 
new RealSystem G2, a client/server 
streaming media system that incor- 
porates support for several stan- 
dard media types, including AVI, 
MPEG, and WAV. CEO Rob Glaser 
led the Seattle company to $32.7 
million in 1997 revenues, and Web 
surfers continue to download Real- 
Player 5.0 at an average rate of 
more than 500,000 copies per week. 

25 Sony Corp- 

www.sony.com 

mm 

Under the leadership of CEO Norio 
Ohga, global electronics and enter- 
tainment giant Sony posted rev- 
enues of $48.67 billion for the fiscal 
year that ended March 31, 1998. The 
company has a strong presence in 
the areas of consumer electronics, 
semiconductors, personal comput- 
ing, music, and movies, and is 
striving to establish itself in emerg- 
ing markets such as digital satellite 
broadcasting and network services. 
Codeveloper of the CD and the DVD, 
Sony also markets a line of comput- 
er products that includes the VAIO 
line of notebook and desktop PCs. 
One of Sony's Mavica digital cam- 
eras became a top seller in the U.S. 
by adding a 3.5-inch floppy disk 
drive, making for no-hassle transfer 
between camera and computer. 

26 Bay Networks Inc. 

www.baynetworks.com 

Bay Networks is a leading manufac- 
turer of networking infrastructure 
products such as hubs, routers, and 
switches. Perhaps best known for 
serving large companies, Bay 
Networks is also moving down 
market with its NetGear product line 
to service remote offices, small 
businesses, and even upscale home 
offices. In early 1998, Bay expanded 
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IBM" ThinkPad" 380ED 
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$ 1 727 83 

I I LI CDW 94543 



INTEL PENTIUM" MMX 
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INTEL CELERON 
COMPAQ. Deskpro EP 

♦ 266MHz Intel Celeron' processor ♦ 16MB SDRAM standard ♦2.1GB SMART 
II Ultra-ATA hard drive ♦ ATI RAGE IIC AGP graphics ♦ Towerable desktop case 

♦ Windows" 95 
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into the areas of network manage- 
ment and virtual private networks 
with its acquisitions of Netsation and 
New Oak Communications. Led by 
CEO David L. House, the Santa 
Clara, California company posted 
revenues of $2.09 billion for the 
fiscal year that ended June 30, 1997. 
In June 1998, the company 
announced a $9.1-billion merger 
agreement with Northern Telecom. 

27 Corel Corp. 

www.corel.com 



Based in Ottawa, Ontario, Corel 
makes software for the business, 
graphics, and Web design markets. It 
markets the popular CorelDraw and 
Corel WordPerfect Suite and is 
developing Java-based software. 
Subsidiary Corel Computer Corp., 
spun off in June 1997, manufactures 
network computers and video- 
conferencing systems. Corel posted 
revenues of $260.6 million for the 
fiscal year that ended November 30, 
1997, down more than 20 percent 
from the 1996 fiscal year. Although 
disappointed by the dip in the compa- 
ny's revenues, CEO Michael Cowp- 
land said that continuing Corel's 
product strategy in combination with 
an ongoing investment in Java will 
bring higher revenues in 1998. 

28 Symantec Corp. 

www. symantec.com 



Cafe. CEO Gordon Eubanks, Jr., led 
the company to $578.4 million in 
revenues for the fiscal year that 
ended April 3, 1998. 

29 Silicon Graphics Inc. 

www.sgi.com 



m 



30 Seiko Epson Corp. 



www.epson.com 



Symantec is the leading developer of 
utility software for the Windows and 
Macintosh operating systems and the 
seventh-largest PC software compa- 
ny in the world. Based in Cupertino, 
California, it develops both applica- 
tion and system software with an 
emphasis on security and assistance, 
remote productivity, and Internet 
tools. The Norton product line has 
proved to be especially popular, and 
Norton CrashGuard has been one of 
the company's most successful 
products. Other popular products 
include Norton Antivirus, Norton 
Utilities, pcAnywhere, and Visual 
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Silicon Graphics ended a turbulent 
1997 with Richard Belluzo stepping in 
as CEO to stabilize the Mountain 
View, California company after a 
period of resignations, layoffs, and 
fluctuating stock performance. The 
company, long established as a 
vendor of Unix and RISC-based 
systems, posted $3.66 billion in 
revenues for the fiscal year that 
ended June 30, 1997. Silicon Graphics 
plans to introduce a more main- 
stream computer based on an Intel 
chip; the company's workstations are 
used in product engineering, comput- 
er simulation, and data warehousing. 
They are also a favorite in Hollywood 
postproduct ion facilities, used to add 
special effects for such recent films 
as Alien Resurrection and Starship 
Troopers. SGI retains a majority 
stake in MIPS Technologies, which 
was spun off in June 1998. 



MERGED: 

CUC International Inc. 
merged with HFS Inc. to 
form Cendant Corp. 

McAfee Associates Inc. 
merged with Network 
General Corp. to form 
Network Associates Inc. 

MetaTools Inc. merged with 
Fractal Design Corp. to 
form MetaCreations Corp. 

ACQUIRED: 

Aimtech Corp. 

CompuServe Inc. 



Cyrix Corp. 

Digital Equipment Corp. 
Firefly Networks Inc. 
Power Computing Corp. 
U.S. Robotics Corp. 



Based in Nagano-ken, Japan, Seiko 
Epson Corp. is one of the three 
core companies of the 60-company 
Seiko Group. Subsidiary Epson 
America, like its corporate parent, 
first achieved success by making 
timekeeping devices. Led by CEO 
Norio Niwa, today Epson America 
manufactures and markets digital 
cameras, LCD projectors, and 
scanners in addition to its popular 
Stylus line of ink jet printers. Seiko 
Epson posted $6.13 billion in rev- 
enues for the fiscal year that ended 
March 31, 1998. CEO Hideaki 
Yauskawa expects to continue the 
company's growth in 1998 with 
products for the home and SOHO 
markets. 

31 Lucent Technologies Inc. 

www.lucent.com 

EE 

A spin-off of various parts of AT&T 
and Bell Laboratories, Lucent 
Technologies competes in the 
global communications networking 



Asymetrix Learning Systems Inc. 



America Online Inc. 



National Semiconductor Corp. 
Compaq Computer Corp. 

Microsoft Corp. 
Apple Computer Inc. 



3Com Corp. 



industry with products for the 
wired, wireless, microelectronics, 
and voice/data/video markets. 
The Murray Hill, New Jersey com- 
pany posted revenues of $26.36 
billion for the fiscal year that ended 
September 30, 1997. The company 
purchased Octel Communications 
(a provider of voice, fax, and 
electronic messaging technolo- 
gies), Prominet (a developer of 
Gigabit Ethernet products), 
Livingston Enterprises (a producer 
of LAN/WAN connectivity prod- 
ucts), and Yurie Systems (a maker 
of ATM products). Richard A. 
McGinn became CEO of Lucent 
in 1998. 

32 Seagate Technology Inc. 

www.seagate.com 



A manufacturer of storage technolo- 
gy, tape drives, and disk drives, 
Seagate also provides network 
information management software 
such as Backup Exec, Crystal Info, 
and Crystal Reports. Seagate's 
Quinta Corp., a wholly owned sub- 
sidiary, unveiled a technology that 
can store the equivalent of more than 
45 copies of the 32-volume Ency- 
clopaedia Britannica in the space of a 
postage stamp. The Scotts Valley, 
California company posted $8.94 
billion in revenues for the fiscal year 
that ended June 26, 1997. Industry 
icon Alan Shugart was replaced as 
CEO by Stephen Luzco in July 1998. 

33 Amazon.com Inc. 

www.amazon.com 

EE 

Amazon.com advertises that it is the 
Earth's biggest book and music 
store, offering more than 3 million 
titles. So far the company reports 
that it has sold books, CDs, DVDs, 
and computer games to 2.2 million 
people in 160 different countries. The 
Seattle-based company plans to 
expand its customer base by offering 
resources such as customer re- 
views, personal recommendations, 
and gift suggestions. Amazon.com 
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CEO Jeff Bezos founded the compa- 
ny in July 1995 and brought it public in 
May of 1997. The company's 1997 
revenues were $147.8 million, a more 
than 800 percent increase over the 
preceding year. 

34 Network Associates Inc. 

www.networkassociates.com 



Network Associates was formed in 
1997 by the merger of McAfee 
Associates and Network General, a 
network performance management 
company. The Santa Clara, Califor- 
nia-based company's product lines 
include CyberCop, Sniffer, Virus- 
Scan, WebShield, and the well- 
known PGP encryption software. 
Combining McAfee's antivirus, 
security, and help desk software 
with Network General's network 
management products, Network 
Associates posted $612.2 million in 
1997 revenues. Remaining as CEO is 
William Larson, who has led the 
company through a flurry of acquisi- 
tions, including Pretty Good Privacy, 
Magic Solutions, Secure Networks, 
Trusted Information Systems, and 
Dr Solomon's Group. 

35 Micron Technology \ncJ 
Micron Electronics Inc. 

www.micronpc.com 



mm 



Micron Technology, founded in 1978 
by Ward and Joe Parkinson, manu- 
factures DRAM components, graph- 
ics DRAM, synchronous SRAM, and 
flash memory. With CEO Steven R. 
Appleton at the helm, the Boise, 
Idaho company had sales of $3.51 
billion for the fiscal year that ended 
August 31, 1997. Micron Technology 
owns a majority (64 percent) of 
subsidiary Micron Electronics, a 
manufacturer of direct-sales PCs 
and servers for the consumer, 
business, government, and educa- 
tion markets. Recently, the company 
introduced two PCs in its Millennia 
line that incorporate Intel's Pentium 
II/400 microprocessor, a new 100- 
MHz bus, and DRAM technology. 



Micron Electronics is now led by 
newly appointed CEO Joel Kocher; it 
had sales of $1.95 billion for the fiscal 
year that ended August 31. 1997. 

36 Autodesk Inc. 

www. autodesk. com 



Autodesk brought computer-aided 
design to the PC desktop in 1982 
when it introduced its flagship 
product, AutoCAD. Sixteen years 
later, the San Rafael, California 
company claims 1,816,000 copies of 
AutoCAD shipped and 3 million 
customers. Under CEO Carol Bartz, 
the company posted record net 
revenues of $617.1 million for the 
fiscal year that ended January 31, 
1998. Through the 1990s, it has 
expanded into numerous design- 
intensive fields, either by creating 
new divisions such as Kinetix, which 
developed 3D Studio MAX, or 
through acquisitions. In 1997, the 
company took the plunge into the 
consumer market with the software 
series Picture This Home! 

37 Creative Technology Ltd. 

www.creaf.com 



A powerhouse manufacturer of 
sound cards and multimedia up- 
grade kits, Creative Labs posted 
$1.23 billion in revenues for the fiscal 
year that ended June 30, 1997. 
Headquartered in Singapore and run 
by CEO Sim Wong Hoo, the company 
is better known in the U.S. through 
its wholly owned subsidiary Creative 
Labs. In 1998 Creative Technology 
will continue to focus on such multi- 
media products as its PC-DVD line 



and its Sound Blaster AWE64 Gold. 
Creative Technology also bought 
Cambridge SoundWorks, a direct 
seller of home and PC audio. 

38 GT Interactive Software 
Corp. 

www.gtinteractive.com 



GT is one of the largest companies in 
the gaming industry and is the 
distributor for video game develop- 
ers such as 3D Realms, creator of 
the popular Duke Nukem 3D. The 
company operates software cre- 
ator Cavedog Entertainment, which 
found notable success with Total 
Annihilation. GT has become a 
developer in its own right with the 
acquisition of SingleTrac Entertain- 
ment Technologies, the creator of 
Sony PlayStation titles. The compa- 
ny is also gaining ground in the 
children's software market with its 
purchase of Humongous Entertain- 
ment, creator of the Putt-Putt series 
and other titles. Led by president 
and CEO Ronald W. Chaimowitz, the 
New York company posted $530.7 
million in 1997 revenues. 

39 Ascend Communications 
Inc. 

www. ascend, com 



Ascend recently acquired Cascade 
Communications, forming the base of 
its Core Systems Group and estab- 
lishing itself as one of the largest 
providers of frame-relay and ATM 
equipment to service providers. 
Under CEO Mory Ejabat, the Alame- 
da, California company finished 1997 
with sales of $1.17 billion, a 31 percent 
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increase over 1996's $890.3million. 
Ascend's growth is expected to 
continue in 1998 with its rebirth as a 
broad-based supplier of wide area 
networking products to large ISPs 
and telecommunications carriers on 
four continents. 

40 Computer Associates 
International Inc. 

www.cai.com 

ee 

Computer Associates could be 
considered the monster that ate 
corporate computing, owing its 
voracious growth to the acquisition 
of other software developers. 
Under longtime chairman and CEO 
Charles B. Wang, Computer Associ- 
ates scored a success with Unicen- 
ter TNG, a collection of tools and 
applications that manage enterprise 
computing. Computer Associates' 
collaboration with Fujitsu has finally 
born fruit with Jasmine, the long- 
anticipated object-oriented data- 
base and applications development 
environment. The Islandia, New 
York-based company posted $4.72 
billion in revenues for the fiscal year 
that ended March 31, 1998, setting its 
sites on client/server applications. 

41 Advanced Micro 
Devices Inc. 

www.amd.com 



mm 



Led by CEO William J. Sanders III, 
AMD provides integrated circuits, 
microprocessors, flash memory 
products, and programmable logic 

fevices to the computer industry, 
he company has been making 
inroads in the Intel-dominated micro- 
processor market with the AMD-K6 
line of processors, which have been 
used by such PC makers as Compaq 
and IBM. AMD recently introduced a 
300-megahertz version of the K6, as 
well as the new K6-2 processor with 
3DNow! technology, a set of 3-D 
instruction extensions that improve 
multimedia performance. The Sunny- 
vale, California company reported 
1997 revenues of $2.36 billion. 
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Rambus CEO 
Geoff Tate is 
sticking with his 
story: Faster PCs 
need faster 
memory. 



Talk about sticking with a vision. 
Rambus has been working for eight 
years to deliver on its original game 
plan— to develop the next generation of 
PC main memory. 

Along the way, the company took a 
few detours to prove that its technology 
worked and could be manufactured in 
quantities as high as millions of units. No 
problem. Rambus technology has been 
adopted by several graphics workstation 
manufacturers as well as the best- 
selling video game player Nintendo 64. 

And Intel plans to support Rambus 
technology in chip sets for high-end PCs 
due out next year. By 2001 Rambus mem- 
ory will be used in 46 per- 
cent of all PCs, and by 2002 
in 57 percent, according to 
the market research firm 
In-Stat of Scottsdale, 
Arizona. 

That kind of influence 
vaulted Rambus to num- 
ber 52 on the PC Magazine 
100 in Its first year on the 
list, besides bringing an 
Impressive 132.1 percent 
increase in revenues to 
$26 million in the fiscal 
year that ended Septem- 
ber 30, 1997, compared 
with $11.2 million in the 
previous year. 

What makes Rambus 
memory better? As microprocessor 
speeds escalate to 400 MHz and beyond, 
the rest of the memory subsystem has 
not kept up, effectively muzzling total 
system performance. Rambus memory 
can transfer data at 600 to 800 MHz— 
a huge leap past the current 100-MHz 
speed of SDRAM. Rambus offers a faster 
memory controller chip with fewer wires. 
Adding wires increases the amount of 
data you can transfer, but it also adds 
cost. "If you can transfer more per wire, 
you're going to have the most perfor- 
mance," says Rambus CEO Geoff Tate. 

What's more, the Rambus design 
offers plenty of headroom. "We provide a 
path for a lot more than a one-shot fix to 



the bandwidth problem," says Tate. "If 
Intel used the same number of pins on 
the controller chip that it now assigns to 
its SDRAM bus, it could have two Rambus 
connections and a sixfold increase in 
performance." 

The company plans to offer the third 
generation of memory for PCs through a 
variety of DRAM manufacturers that 
have licensed the technology. Tate says 
the cost of its RDRAM will be only "a little 
bit more" expensive for manufacturers 
to achieve a big performance boost. "We 
get high performance not through high- 
cost approaches," he says, "but by 
squeezing a lot more performance from 
technology that already exists." 

Rambus licenses its designs to manu- 
facturers so it can focus on marketing 
and design without running a billion- 
dollar fab. Without the distraction of 
manufacturing, Tate says, his engineers 
can focus on where the market is going 
rather than where it is. 

And just where is that? Rambus ex- 
pects to help power a new generation of 
PCs with such features as ultrarealistic 
multimedia, voice recognition, and 3-D 
interfaces. And not just on the high end. 
"If you want to build a sub-$1,000 PC with 
128MB of RAM," Tate says, "you'll be able 
to do it with a single DRAM, instead of the 
eight you need today with SDRAM." 

SDRAM is considered state-of-the- 
art memory today, but Tate contends the 
technology is "running out of steam" 
when it comes to newer applications that 
will provide Jurassic Park-Wne graphics 
realism. "To do those kinds of graphics 
requires hundreds of times more 
processor performance and commen- 
surate increases in memory perfor- 
mance," he says. 

While other companies are working on 
new approaches to improving memory 
performance, Rambus claims the lead, 
with its Intel relationship and announce- 
ments from Compaq and Dell that they 
will ship machines with RDRAM technolo- 
gy next year. Sticking to the game plan, it 
seems, has proved a winning strategy. 
—David Needle 
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42 Cendant Corp. 

www.cendant.com 



This multi-industry giant hit a snag in 
1998 when it twice announced that 
accounting irregularities (resulting 
in part from the logistics of the 
December 1997 merger of CUC 
International with HFS) had dimin- 
ished 1997 earnings and sent the 
company's stock reeling. Under CEO 
Henry R. Silverman, the company is 
a prominent player in many indus- 
tries, including software. Cendant 
owns such companies as Sierra On- 
Line (publisher of the After Dark 
screen savers), Knowledge Adven- 
ture (with its JumpStart educational 
software), entertainment software 
giant Blizzard Entertainment, and 
the multifaceted Davidson & Associ- 
ates. (See the sidebar "When 
Howard Johnson Meets Batman.") 



43 Adaptec Inc. 

www.adaptec.com 



Adaptec is a leading manufacturer of 
high-performance I/O and connec- 
tivity products, including SCSI 
adapters, RAID products, ATM 
network interface cards, fast Ether- 
net adapters, and server manage- 
ment software. The Milpitas, Califor- 
nia company also makes CD-R 
software such as CD Creator, 
DirectCD, and Toast. In April 1998, 
Adaptec announced its intention to 
acquire Ridge Technologies, a maker 
of RAID and Fibre Channel storage 
solutions for Windows NT servers. 
Under the direction of CEO Grant 
Saviers, the company posted rev- 
enues of $1 billion for the fiscal year 
that ended March 31, 1998. 

44 National Semiconductor 
Corp. 

www.national.com 



ended May, 25 1997. National spun 
off its Fairchild Semiconductor unit 
in early 1997 and acquired Media- 
matics, a manufacturer of MPEG 
audio/video decoders. The Santa 
Clara, California company pushed 
still farther into the market with its 
acquisition of chip maker Cyrix, 
which is challenging Intel with its 
6x86MX PR266 microprocessor. 
The merger has put National Semi- 
conductor in a position to move 
toward CEO Brian Halla's vision of 
the PC-on-a-chip, a cheaper and 
more reliable alternative to systems 
that use multiple components. 

45 AT&T Corp. 

www.att.com 



AT&T capped its first year under 
new CEO C. Michael Armstrong with 
$51.32 billion in 1997 revenues. In an 
effort started under previous CEO 
Robert E. Allen, the New York- 
based company has refocused on 
its core business— telecom- 
munications — by spinning off sever- 
al divisions, including NCR (which it 
had used to enter the computer 
marketplace), Lucent Technologies, 
and its Universal Card credit card 
operations.When it entered the 
Internet service provider business 
in early 1996 (long after many of its 
rivals), AT&T used its massive 
telecommunications infrastructure 
and huge service organization, along 
with the power of its name, to 
catapult its WorldNet service to the 



front of the pack. With the purchase 
of Teleport Communications Group, 
the largest of an emerging class of 
companies offering local phone 
services to businesses, AT&T has 
gained a toehold in the lucrative 
local-business market. 

46 Texas Instruments Inc. 

www.ti.com 
I 



Dallas-based Texas Instruments 
bounced back after a rough 1996. 
The dramatic measures that CEO 
Thomas Engibous took last year, 
including selling off entire busi- 
nesses, such as the company's 
notebook and printer divisions, had 
their desired effect. The U.S. elec- 
tronics giant brought in $9.75 billion 
in 1997 revenues and returned to 
profitability after a year in the red. Tl 
is the industry leader in the digital 
signal processing (DSP) technology 
used in analog modems and ADSL, 
and it continues to make improve- 
ments to its line of digital micromir- 
ror devices (DMDs), found in light- 
weight portable projectors. 

47 International Data Group 

www.idg.com 

International Data Group is one of 
the world's largest publishers of 
computer-related information, with 
285 magazines published in 75 
countries and more than 500 book 
titles, including the popular "...for 
Dummies"series. International Data 
Corp., the research arm of IDG, 
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A leading manufacturer of chips and 
semiconductor products, National 
Semiconductor had revenues of 
$2.68 billion for the fiscal year that 
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provides information technology 
data, analysis, and consulting and 
has research centers in 41 coun- 
tries. Boston-based IDG also pro- 
duces technology conferences, 
maintains a number of technology- 
specific Web sites, and provides 
marketing services and computer 
training. Led by founder and CEO 
Patrick J. McGovern, the privately 
held company recorded estimated 
1997 sales of $1.9 billion. 

48 Acer Group 

www.acer.com.tw 

mm 

Acer is one of the PC industry's 
largest manufacturers, ranking in 
the top ten worldwide for market 
share and employing more than 
23,000 people in 44 countries. The 
Taipei, Taiwan-based company, led 
by CEO Stan Shih, makes a number 
of popular desktop and notebook 
PCs such as the Acer Aspire and 
TravelMate series. Acer is also a 
major original equipment manufac- 
turer of monitors and components. 
Following $6.3 billion in 1997 rev- 
enues, the company continued its 
long period of growth this year with 
a buyout of Texas Instruments' 
share in theirjoint DRAM manufac- 
turing effort, part of Acer's effort to 
become a player in the semiconduc- 
tor business. 

49 Xerox Corp. 

www.xerox.com 



Copier giant Xerox has expanded 
beyond its origins in xerography and 
today makes a wide range of supplies 
and hardware that create and 
manage printed or digital documents. 
The Stamford, Connecticut company 
is pushing full tilt into the digital and 
networking age with its DocuPrint line 
of digital printers, which can incorpo- 
rate individual transaction data from 
networks into one-to-one communi- 
cations such as bills and statements. 
The company also brought out the 
DocuColor Office 6, a networked, 
Adobe PostScript 3 color 
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copier/printer for the office. Xerox 
posted 1997 revenues of $18.17 billion 
with CEO Paul A. Allaire at its helm. 

50 nVidia Corp. 

www.nvidia.com 



A supplier of high-performance 
graphics accelerators, five-year-old 
nVidia aims to become the world 
leader in 3-D graphics technology. Its 
RIVA 128 chip, a combined 2-D/ 
3-D solution, forms the core of 
several award-winning add-in 
boards from Diamond Multimedia 
and STB and is also bundled with PCs 
from Dell, Gateway, and Micron 
Electronics. nVidia's latest chip, the 
RIVA TNT 3-D processor, is designed 
for fast photo-realistic graphics 
processing. Led by CEO Jen-Hsun 
Huang, the privately held Sunnyvale, 
California company had estimated 
1997 revenues of $29.1 million. 

51 Iomega Corp. 

www. iomega.com 

I! - 



Iomega continued its dominance of 
the removable-storage market in 
1997, posting $1.74 billion in rev- 
enues. Best known for its popular Zip 
Drive, which recently reached a 
milestone of more than 12 million 
units shipped worldwide, Iomega 
also makes the higher-capacity Jaz 
drives and the Ditto line of tape 
backup products. The Clik! line offers 
mass storage for portable products 
such as digital cameras and hand- 
held computers. Iomega is based in 
Roy, Utah, and is now headed by 
acting CEO James E. Sierk. 

52 Rambus Inc. 

vww.rambos.com 
i. 



and Toshiba, and also acts as the 
basis of many networking products 
and digital video/television re- 
ceivers, including the video game 
system Nintendo 64. Under CEO 
Geoff Tate, the Mountain View, 
California company's revenues 
doubled in the past year, reaching 
$26 million for the fiscal year that 
ended September 30, 1997. (See the 
sidebar "A Single-Mindedness for 
Memory.") 

53 AH Technologies Inc. 

www.atitech.com 



A manufacturer of add-in graphics 
cards and graphics components, 
ATI has been on a roll since the 
introduction in 1996 of its RAGE PRO 
chip set, which was the first to 
combine 2-D and 3-D acceleration. 
Based in Thornhill, Ontario, ATI was 
also first out the door with an AGP- 
enabled graphics product, and its 
latest chips include DVD support. 
Led by president and CEO K.Y. Ho, 
ATI posted $434.2 million in rev- 
enues for the fiscal year that ended 
August 31, 1997. 

54 Matsushita Electric 
Industrial Co. Ltd. 

www. Panasonic, com 
(, 



The parent company of Panasonic 
Communications & Systems Co., 
Matsushita posted revenues of 



$59.78 billion for the fiscal year 
that ended March 31, 1998. Mat- 
sushita's audio and electronics 
products are marketed in the U.S. 
under the names JVC, Panasonic, 
Quasar, and Victor. Led by CEO 
Yoshinori Kobe, the Osaka, 
Japan-based company manu- 
factures a variety of computer 
peripherals, including scanners, 
printers, monitors, and PC 
speaker systems. Matsushita is 
also a leading manufacturer of CD- 
ROM drives and one of the pio- 
neering companies behind DVD 
technology. 

55 Diamond Multimedia 
Systems Inc. 

www.diamondmm.com 



Under CEO William J. Schroeder, 
Diamond Multimedia Systems 
posted $443.3 million in 1997 
revenues and maintained its repu- 
tation as a leader in interactive 
multimedia. Best known for 2-D/ 
3-D graphics cards such as the 
Diamond Monster 3D II and audio 
cards such as the Diamond Mon- 
ster Sound M80, the San Jose, 
California company also makes the 
SupraExpress line of modems and 
the FirePort line of SCSI adapters. 
Diamond recently signed an agree- 
ment to acquire Micronics, a 
maker of PC motherboards and 
multimedia peripherals sold under 
the Orchid brand name. 
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Rambus designs and sells high- 
speed memory that can dramatical- 
ly increase PC performance com- 
pared with machines using 
conventional DRAM. Its technology 
is licensed to several semiconduc- 
tor makers, including IBM, Samsung, 
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56 Dialogic Corp. 

www.dialogic.com 



Dialogic manufactures high-perfor- 
mance computer telephony compo- 
nents that are used in voice, fax, 
data, speech synthesis, ISDN net- 
working, and call center manage- 
ment applications. Under the super- 
vision of CEO Howard Bubb, Dialogic 
posted $261.3 million in 1997 rev- 
enues. Based in Parsippany, New 
Jersey, Dialogic also released 
products incorporating its new DM-3 
Mediastream processor, which can 
handle multiple computer telephony 
media technologies simultaneously. 

57 S3 Inc. 

www.s3.com 



S3 makes multimedia accelerator 
chips, from its ViRGE family of 
graphics and video accelerators to 
its SonicVibes audio accelerator. 
The company sells its products to 
such companies as Compaq, Toshi- 
ba, and Turtle Beach, which use the 
chips in their systems and add-in 
cards. S3 recently announced a deal 
to incorporate its texture- 
compression algorithm into Micro- 
soft DirectX 6.0. Based in Santa 
Clara, California, S3 posted 1997 
revenues of $436.4 million under the 
leadership of CEO Terry Holdt. 

58 MetaCreations Corp. 

www.metacreations.com 



Graphics software company 
MetaCreations is a result of the 1997 
merger between MetaTools and 
Fractal Design and the acquisitions of 
Real Time Geometry Corp. and Spec- 
ular International. The new company 
makes a variety of products, ranging 
from consumer creative tools to pro- 
fessional 2-D and 3-D design pro- 
grams all the way to professional 
video special-effects software. Meta- 
Creations developed a 3-D scanner 
that uses mathematically based 
software and hardware innovations 
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3Dfx president 
and CEO Greg 
Ballard wants to 
make 3-D graph- 
ics as essential to 
all PC users as it 
is to gamers. 



Just don't call 3Dfx a chip company. 
"We think of ourselves more as an 
entertainment company," says 
Greg Ballard, president and CEO of 3Dfx 
Interactive. 

True to that sentiment, Ballard has 
recruited marketers from the movie, 
record, and video game businesses since 
he joined in 1996, and the strategy has 
paid off. The four-year-old company's 
3-D accelerator powers several popular 
add-in cards sold at retail such as the 
Canopus Pure 3D, Creative Labs 3D 
Blaster Voodoo2, and Diamond Monster 
3D II. The company increased revenues 
from $6.4 million in 1996 to $44.1 million in 
1997, an almost sevenfold 
gain that scored as the 
third-largest in the PC Mag- 
azine 100. 

3Dfx has kept its edge by 
establishing relationships 
with leading game software 
developers to ensure that it 
can maximize game perfor- 

imance. More than 250 3-D 
games support its chip set, 
according to Ballard, who 
predicts that by year's end 
there will be 10 to 20 im- 
— portant titles that will 
play— or at least play 
well— only on PCs using 
3Dfx chips. "Early on, 3Dfx 
worked hard at getting 
software developers to support it, and 
since then there's just been a ground- 
swell in the die-hard gamer community," 
says Dean McCarron, a market analyst 
at Mercury Research. "The amount of 
fan loyalty they've achieved at retail is 
incredible." 

But it will take more than just gamers 
to keep 3Dfx growing. In addition to 
familiar competitors ATI, Matrox, nVidia, 
and S3, 3Dfx now faces a new nemesis in 
giant Intel, which released its 740 3D 
graphics chip this year. Another chal- 
lenge for 3Dfx is that the market for 
acceleration cards could peak or even 
decline in the next few years, because 
many consumer PCs are already ship- 



ping with some 3-D capability. 

3Dfx plans to advance to the next 
level by convincing PC makers that they 
should include the Voodoo2 3-D acceler- 
ator and new Voodoo Banshee 2-D/3-D 
accelerator chips from the start. Ballard 
even envisions a "Banshee on-Board" 
sticker on PCs, similar to Intel's success- 
ful branding campaign. 

Although Compaq, Gateway, and 
Micron have already signed on, other 
manufacturers fighting to trim every 
dime off of costs could go with a cheaper 
solution, even though the Voodoo2 or 
Voodoo Banshee chip adds only a small 
fraction to a PC's total price. 

Ballard remains confident. "We can 
make the sub-$1,000 PC much more 
attractive," he says. "Even at the ex- 
treme: Say you have a $599 computer 
that has no particularly interesting 
features. But you add a little bit of 
additional cost, so now it's a $649 com- 
puter with a Banshee in it. Put those 
two systems side by side and we believe 
you're going to sell a lot more of the 
$649 computer." 

The PC would win a similar face-off 
against a dedicated game machine, says 
Ballard, who insists that the leading 
graphics hardware companies bring PC 
game performance far beyond that of 
video game players. "Voodoo2 has ten 
times the graphics performance of the 
Nintendo 64 and is farther beyond the 
Sony PlayStation," he says. "You can put 
the same titles side by side and it's not 
even close. If you're a real gamer, the 
center of the gaming universe is shifting 
over to the PC." 

And the sweet spot of that bigger 
universe is the mainstream PC market, 
which 3Dfx plans to win with the right 
combination of marketing, technology, 
and software support "Consumers don't 
care about bits and bytes," says Ballard. 
"They care about the entertainment 
experience, and that's what we're about." 

And how does 3Dfx plan to keep its 
edge in the years ahead? Ballard's 
simple answer: "More. More power, 
more realism."— DN 
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to create true 3-D digital replicas of 
objects. The Carpinteria, California 
company, led by CEO Gary Lauer, 
posted 1997 revenues of $69.1 million. 

59 Western Digital Corp. 

iww.wdc.com 



At one time a leading maker of 
calculator chips, Western Digital was 
also one of the key architects of the 
IDE and Enhanced IDE standards. 
Today the company is a leader in the 
storage market, thanks in part to its 
popular Caviar line of hard disks. In 
addition to 3.5-inch Enhanced IDE 
drives for PCs, Western Digital 
makes high-capacity SCSI drives for 
workstations and servers. The Irvine, 
California company is also expanding 
into RAID systems and multimedia 
convergence products. Under 
chairman, president, and CEO Chuck 
Haggerty, the company's revenues 
reached $4.18 billion for the fiscal 
year that ended June 28, 1997. 

60 Matrox Graphics Inc. 

www.matmx.com/mgaweb 



mm 



Led by president Katsuhiko Machi- 
da, Sharp and its U.S. subsidiary 
Sharp Electronics Corp. manufac- 
ture home and office electronics 



When its fiscal year 1998 ended 
March 31, the privately held Matrox 
Graphics, led by president Lome 
Trottier, posted estimated one-year 
revenues of $690 million. With its 
recently introduced MGA-G100 and 
MGA-G200 chips, Matrox expects to 
expand its 33 percent share of the 
add-in branded board market. Sales 
of its 64-bit graphics accelerators, 
including the Matrox Millennium and 
Matrox Mystique, have grown over 
the past four years as the Montreal- 
based company utilized PCI archi- 
tecture and implemented dual- 
ported WRAM in its products. 

61 Sharp Corp. 

www. sharp, co.jp/index-e. html 



products. In addition to notebook 
PCs, the company makes a variety 
of handheld PCs, including the 
Zaurus and the Windows CE-based 
Mobilon. Sharp also makes flat- 
panel LCD monitors and anticipates 
increased development of advanced 
LCD technologies in the coming 
year. For the fiscal year that ended 
March 31, 1998, the Osaka, Japan- 
based company announced $13.70 
billion in worldwide sales. 

62 Fujitsu Ltd. 

www.fujitsu.co.jp/index-e.html 
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Spun off from the communications 
division of Fuji Electric Co. in 1935, 
Fujitsu manufactures computers, 
telecommunications equipment, 
semiconductors, and a wide range 
of other electronic devices. In the 
U.S., the company makes printers, 
scanners, mass-storage products, 
and the LifeBook line of notebook 
computers. It is also a leader in 
plasma display technology, with its 
line of wide-screen color plasma 
displays. Led by CEO Tadashi Sek- 
izawa, the Tokyo company had rev- 
enues of $37.77 billion for the fiscal 
year that ended March 31, 1998. 

63 Hitachi Ltd. 

www.hitachi.co.jp 

Headed by CEO Tsutomu Kanai, 
Hitachi manufactures a wide range of 
electronic products, with an empha- 
sis in the U.S. on consumer electron- 
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ics, semiconductors, and computer 
products. One of the first companies 
to unveil a notebook computer based 
on the Pentium II chip, Hitachi recent- 
ly announced a 2-pound handheld PC 
that boasts an 8.1-inch-diagonal 
color LCD. Hitachi also makes a 
variety of PC monitors, including the 
VisionDesk, a 13.3-inch flat-panel 
LCD. The Tokyo-based company 
reported total consolidated sales of 
$63.76 billion for the fiscal year that 
ended March 31, 1998. 

64 ViewSonic Corp. 

tvvvw. viewsonic.com 
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13 $67.4 million 
90 $14.5 billion 



A supplier of high-performance 
computer monitors, the privately 
held ViewSonic has expanded its 
product line with flat-panel LCDs and 
its first LCD projector. In addition to 
products for the home and SOHO 
markets, the company makes pro- 
fessional monitors for CAD/CAM and 
graphic design. Under the leadership 
of founder and CEO James Chu, the 
Walnut, California company posted 
an estimated $830 million in 1997 
revenues, a nearly 60 percent 
increase over 1996 revenues. 

65 Sybase Inc. 

www.sytase.com 



Sybase is a developer of database 
management and applications 
development software, including 
PowerBuilder, a RAD environment, 
and PowerJ Enterprise, a Java 



development package. Sybase has 
been addressing some slippage in its 
market with a move into object- 
oriented databases. At the heart of 
Sybase's effort is its Adaptive line of 
database servers and the Jaguar 
Component Transaction System, a 
Java-based server application. 
Under co-CEOs Mitchell Kertzman 
and John Chen, the Emeryville, 
California company reported 1997 
revenues of $903.9 million. 

66 MCI Communications 
Corp. 

www.mci.com 



MCI was close to a $37 billion 
merger with U.S. carrier World- 
Com at press time, a move that 
could prompt MCI for regulatory 
reasons to sell off assets related to 
its growing Internet efforts. Since 
launching InternetMCI in 1994, the 
Washington, D.C. communications 
giant has expanded its line of 
services to include Web site hosting 
and intranet services as well as 
nationwide dial-up Internet access. 
A major Internet backbone 
provider, MCI has further expand- 
ed its online presence through 
partnerships with Real Networks 
and Yahoo! Under the direction of 
CEO Gerald Taylor, MCl's 1997 
revenues totaled $19.65 billion. 

67 Motorola Inc. 

www. motorola, com 
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Led by CEO Christopher B. Galvin, 
electronics and communications giant 
Motorola ended 1997 with $29.79 
billion in revenues, a 6.5 percent in- 
crease over 1996. Motorola's 300- 
MHz 750 PowerPC chip is at the heart 
of Apple's Power Macintosh G3, 
which has tried to give 400-MHz Penti- 
um II machines a run for their money. 
The Schaumburg, Illinois-based com- 
pany recently introduced AltiVec, a 
multimedia acceleration technology 
that will be incorporated into its 
PowerPC chips. In addition to micro- 
processors, Motorola designs, manu- 
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Get both. 

Direct from Compaq. 

How did Compaq computers become the best selling in the world? By making the best 
technology easy to get. Take, for example, the Armada 1700. The first affordable, all-in- 
one notebook with the Mobile Intel® Pentium® II Processor. All the power you want, for 
less than youd expect to pay. You can order by calling us directly or visiting our web- 
site. And don't forget to ask about our leasing options. Purchase technology the way 
that's best for you. Your way. What else would you expect from a leader like Compaq? 




$2,869' 




Armada 1700 

The fully integrated notebook from Compaq 
that combines the latest key technology with 
uncompromising value. 



• Mobile Intel Pentium II Prxessor @ 233 MHz; 
512 KB L2 Cache 

• 4,0 GB SMART Hard Drive' 

• 32 MB SDRAM (expandable to 160 MB) 

• 12.1" CTFT SVGA display 

• 24X Max CD-ROM'; K56flex modem' 

• Integrated AC Adapter 

• New Multibay design allows tor easy swapping 
of options including a second hard dnve, 
second battery, SuperDisk LS-1 20. or Zip Drive 

• 3-spindle design allows simultaneous access to 
multiple storage devices 

• Optimized for use in a networked environment 

• Intelligent Manageability features offer tower 
total cost of ownership 

• Certified for multiple operating systems, 
including Windows NT* 4.0 

• 1 -year limited warranty* 

Options for Armada 1700 Notebook 

• Compaq Value Carrying Case: $49' 

• Additional Li-Ion battery: $189' 



Compaq Armada Notebooks 



Armada 1505 

The fully integrated notebook with everything 
you need in one convenient package. 



$1 ,599' 



Intel Pentium Processor with MMX'" 

Technology O 200 MHz; 51 2 KB L2 Cache 

2.1 GB Hard Drive' 

32 MB RAM (expandable to 96 MB) 

12.1" CSTN SVGA display 

20X Max CD-ROM'; K56flex modem 5 

Integrated AC Adapter 

NiMH battery 

Dual-bay design supports second battery 
1 -year limited warranty* 

Armada 7800 

The ultimate high-performance notebook 
delivering unprecedented desktop functionality 
and mobile convenience. 



$5,549' 



• Mobile Intel Pentium II Processor @ 266 MHz; 
512 KB L2 Cache 

• 8.0 GB SMART Hard Drive' 

• 64 MB SDRAM (expandable to 256 MB) 1 

• 14.1" CTFT (1024 x 768) display 

• 24X Max CD-ROM'; 33.6 Kbps Telephony modem 

• Integrated AC Adapter 

• Powerful AGP graphics allow for superior graphics 
while on the road or in the office 

• Multibay design allows for easy swapping of 
options including a second hard drive, second 
battery, SuperCisk LS-1 20, or future DVD drive 

• 3-year limited warranty' 

Options for Armada 7000 Notebooks 

• ArmadaStation Expansion Base for full desktop 
functionality: $779' 

• ArmadaStation Tower Stand: $99' 

• Compaq Briefcase: $99' 

Common features of Armada Series 

• Optimized for use in a networked environment 

• Intelligent Manageability features offer 
lower total cost of ownership 

• Certified for multiple operating systems, 
including Windows NT 4.0 
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Compaq Deskpro EP Series 



Small Business Deskpro Solutions 

These Compaq product bundles have been 
designed specifically for growing businesses. 
They- come pre-installrd with Microsoft* 
Internet Explorer* 4.0, Norton Antivirus 4.0 
and INEX Commerce Court Publisher. 

Model 6266/21 00/COSM 

$1,459' 

. Intel* Celeron™ Processor @ 266 MHz 

. 2.1 GB SMART II Ultra ATA Hard Drive' 

. 32 MB SDRAM 

. ATI RAGE IIC AGP Graphics 

. 24X Max CD-ROM', K56flex modem' 

. Microsoft Word 97 

. Compaq Microsoft IntelliMouse'" 

. Compaq V75 17" (16" viewable) monitor 

• 3-year limited warranty' 



Model 6300/4300/CDSM 



$1,869 



Intel Pentium II Processor @ 300 MHz 

4.3 GB SMART II Ultra ATA Hard Drive 1 

32 MB SDRAM 

ATI RAGE IIC AGP Graphics 

24X Max CD-ROM 4 ; K56flex modem 1 

Microsoft Office 97 Small Business Edition 

Compaq Microsoft IntelliMouse 

Compaq V75 17" (16" viewable) monitor 

3-year limited warranty* 

Options for Deskpro EP Series 
Additional 32 MB SDRAM Memory: $139' 
Upgrade to Compaq V90 Monitor: $349' 
SuperOisk LS-120 Drive: $129' 
Compaq C-Series 810 Handheld: $599 



Compaq Armada SB 



Small Business Notebook Solution 

The notebook designed specifically for small 
businesses to provide out-of-the-box productivity 
combined with affordable high performance. 



Compaq Pr 



Armada SB Notebook 



$2,099 



• Intel Pentium Processor with MMX Technology 
@200 MHz 

• 3.2 GB SMART Hard Drtve-' 

• 32 MB EDO RAM (expandable to 96 MB) 

• 12.1" CSTN SVGA display 

• 20X Max CD-ROM': K56flex modem 1 

• Microsoft Office 97 Small Business Edition included 
for out-of-the-box productivity 

• Integrated AC Adapter 

• 3-spindle design allows simultaneous access to 
multiple storage devices 

• Dual bay design supports a second battery for even 
greater power while on the road 

• Optimized for use in a networked environment 

• Intelligent Manageability features offer lower 
total cost of ownership 

• Certified for multiple operating systems 

• 1 -year limited warranty' 

Options for Armada SB 

• Additional 32 MB SDRAM Memory: $115' 
■ Enhanced Smart NiMH Battery: $99' 



Small Business Server Solution 

An Integrated turnkey solution for small businesses 
needing inexpensive file/print, communications 
or database capabilities and bulletproof server 
reliability without the overhead cost of in-housc 
technical expertise. 

ProSlgnia 200 6/300 Small Business Server 
With a FREE V55 Monitor 7 



$4,719' 



• Intel Pentium II Processor @ 300 MH2 

• 4.3 GB Wide-Ultra SCSI-3 enterprise-class hard disk 

• 64 MB ECC Memory (upgradable to 384 MB)' 

• 4/8 GB SLR enterprise-class tape drive 

• K56flex modem 5 

• Pre-lnstalled Microsoft BackOffice* for Small 
Business Server including up to 10 user clients; 
Insight Agent Events Notification Tool monitors 
and reports potential server issues 

• Extend your business to the Internet, either 
locally or through an Internet service provider 

• Back up and protect your business data easily 

• Efficiently share data and devices such as 
printers and modems 

• 3-year on-site limited warranty' 

• For a limited time, free Compaq V55 1 5" (1 3.7" 
viewable) monitor' with 1 -year limited warranty 4 



Buy direct from Compaq: 

1 800 888-2454 

www.directplus.compaq.com/pcm 



COMPAQ. 

DirectPlus 



Co 



Everything your 
business needs. 
Including affordability 

With features like Intel* Pentium® II Processors @ 400 MHz, and next- 
generation 100 MHz bus speeds, the Deskpro EP Series can satisfy all of your 
business needs - including your budget. And you can order it the way you 
want to. Call us direcdy or visit our website. More technology and more ways 
to get it. It's what makes Compaq computers the best selling in the business. 




Compaq Deskpro EP Series 



The business computer for those who 

crave the latest industry-standard technologies, 

at very aggressive pricing. 

Model 6266X/3200 



Model 6350X/6400/CDS 



«2,139' 



$1,509' 



Intel Pentium II Processor @ 266 MHz 

3.2 GB SMART II Ultra ATA Hard Drive' 

32 MB SDRAM 

ATI RAGE IIC AGP Graphics 

Compaq V75 1 7" (16" viewable) monitor 

Towerable chassis converts from desktop 

to minitower 

3-year limited warranty' 



Intel Pentium II Processor @ 350 MHz 
6.4 GB SMART II Ultra ATA Hard Drive'' 
64 MB SDRAM 

ATI RAGE PRO TURBO AGP Graphics 
24X Max CD-ROM' 

Compaq V75 1 7" (16" viewable) monitor 

Towerable chassis converts from desktop to minitower 

3-year limited warranty* 

Model 6400X/6400/CDS 



$2,269' 



Model 6333/3200/CDS 



$1,929' 



Intel Pentium II Processor O 333 MHz 

3.2 GB SMART II Ultra ATA Hard Drive 1 

32 MB SDRAM 

ATI RAGE IIC AGP Graphics 

24X Max CD-ROM' 

Compaq V75 17" (16" viewable) monitor 
Towerable chassis converts from desktop 
to minitower 
3-year limited warranty' 



Intel Pentium II Processor @ 400 MHz 
6.4 GB SMART II Ultra ATA Hard Drive' 
64 MB SDRAM 

ATI RAGE PRO TURBO AGP Graphics 
24X Max CD-ROM' 

Compaq V75 17" (16" viewable) monitor 
Towerable chassis converts from desktop 
to minitower 
3-year limited warranty" 



Deskpro EP 6266X/2100 



$1,299' 



• Inter Celeron" Processor O 266 MHz 

• 2.1 GB SMART II Ultra ATA Hard Drive' 

• 16 MB SDRAM 

• ATI RAGE IIC AGP Graphics 

• Compaq V75 17" (16" viewable) monitor 

• Towerable chassis converts from desktop 
to minitower 

• 3-year limited warranty* 

Options for Deskpro EP Series 

• Additional 32 MB SDRAM Memory: $139' 

• Upgrade to Compaq V90 Monitor; $349' 

• SuperDiskLS-120 Drive: $129' 

• Compaq C-Series 810 Handheld: $599' 
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Buy direct from Compaq: 

1 800 888-2454 

wvtfw.directplus.compaq.com/pcm 

COMPAQ 

DirectPlus 

Better answers!" 



factures, and distributes a wide var- 
iety of products, including cellular 
phones, modems, pagers, microcon- 
trollers, and digital signal processors. 

68 3Dfx Interactive Inc. 

www.3dfx.com 

S3 

3Dfx Interactive's products are buried 
deep inside the PC, but the impact 
they've made is as plain as the high- 
quality graphics they help produce. 
The San Jose, California company's 
3-D accelerator chip is used in such 
popular graphics cards as the Cano- 
pus Pure 3D, Creative Labs 3D Blaster 
Voodoo2, and Diamond Monster 3D II. 
PC gamers have helped the company 
post $44.1 million in 1997 revenues, but 
CEO Greg Ballard plans to move the 
company into mainstream computing 
in the coming year. (See the sidebar 
"More than Just Fun and Games.") 

69 Logitech International 
SA 

www. logitech. com 




Founded in 1981 by two European 
computer-engineering students 
studying at Stanford, Logitech is now 
one of the world's top producers of 
mice and other computer input 
devices. The Swiss company posted 
$390.2 million in revenues for the 
fiscal year that ended March 31, 
1998. Under the direction of newly 
appointed CEO Guerrino De Luca, 
Logitech designs, manufactures, and 
markets its line of Senseware 
Peripherals, which include mice, 
trackballs, touch pads, digital video 
cameras, joysticks, and game pads. 
Logitech recently merged its line of 
personal scanners with Storm 
Technology to pursue its input device 
business more aggressively. 

70 Inprise Corp. 

www. inprise. com 

Inprise changed its name from 
Borland in April 1998, and it contin- 
ues to mount a turnaround strategy 



in Scotts Valley, California, under 
CEO Delbert Yocam. Inprise 
changed its financial reporting to 
reflect a calendar year instead of a 
fiscal year, resulting in a $65.5 
million loss in 1997, which included 
only three financial quarters. Well 
known for its dBASE database 
products, the company has also 
succeeded with its Delphi 
Client/Server Suite, a visual rapid 
applications development environ- 
ment, and JBuilder, a Java develop- 
ment tool. Inprise completed its 
acquisition of Visigenic, a provider 
of CORBA distributed object tech- 
nology. 

71 Broderbund Software 
Inc. 

www.brodertund.com 




Since its founding in 1980 by broth- 
ers Doug and Gary Carlston, 
Broderbund has grown to become 
one of the leading producers of 
home-use and educational software 
with products such as Family Tree 
Maker, Print Shop, and the Carmen 
Sandiego series. Broderbund's Red 
Orb division publishs entertainment 
titles, including Myst and its sequel 
Riven, the best-selling game of 1997. 
Led by CEO Joe Durrett, the Novato, 
California-based company posted 
revenues of $190.8 million for the 
fiscal year that ended August 31, 
1997. In June 1998, Broderbund 
reached a definitive merger agree- 
ment with The Learning Company. 



72 PointCast Inc. 

www. pointcast. com 

Having successfully weathered the 
"push technology" backlash of the 
past year, PointCast emerged as 
the largest privately held media 
company on the Internet and online 
news provider to corporations. The 
PointCast client/server broadcast 
now handles more than 120 million 
hits a day and offers a collection of 
600 leading business sources. CEO 
David Dorman reported that Point- 
Cast increased its viewership by 50 
percent in 1997 to 1.2 million, which 
allowed it to increase its advertising 
base. The Sunnyvale, California- 
based company, which had 1997 
revenues of $18 million, recently 
canceled plans for an initial public 
offering. 

73 Gartner Group Inc. 

www.gartner. com 
Gartner Group is an independent 
provider of research and analysis for 
computer hardware, software, 
communications, and related IT 
industries. Grabbing the attention of 
ClOs with its now-infamous "total cost 
of ownership" report, Gartner Group 
has expanded still further in this 
arena with its recent acquisition of 
Interpose, a provider of TCO soft- 
ware tools. The Stamford, Connecti- 
cut-based company also owns 
Datapro Information Services and 
market intelligence firm Dataquest 
Under CEO Manuel A. Fernandez, the 



company posted $511.2 million in 
revenues for the fiscal year that 
ended September 30, 1997. 

74 Cabletron Systems 

www.cabletron.com 

| New CEO Craig Benson took over 
control of Cabletron after Donald 
Reed resigned in March 1998. 
Although Cabletron continues to 
produce Internet and intranet 
hardware and management solu- 
tions, it also focuses on the nascent 
realm of single-system data, voice, 
and video convergence. Cabletron 
has announced a trio of acquisi- 
tions— Digital's Network Business 
division, Gigabit Ethernet, and YAGO 
Systems— to expand the company 
further. The Rochester, New Hamp- 
shire company posted revenues of 
$1.38 billion for the fiscal year that 
ended February 28, 1998. 

75 PC Connection Inc. 

www.pcconnection.com 
Founded 16 years ago by David Hall 
and current CEO Patricia Gallup, PC 
Connection is a direct marketer of 

i PCs, peripherals, accessories, and 
networking products to the business, 
education, government, and home 
markets. The company's emphasis on 
customer service led it to be one of 
the early adopters of toll-free techni- 

i cal support and overnight delivery for 
its products. The Milford, New Hamp- 
shire company made its initial public 
offering of common stock in March 
1998 after posting $550.6 million in 
1997 revenues. 

| 76 Activision Inc. 

www.activision.com 




Activision was the one of the first 
independent developers and distribu- 
tors of entertainment software. The 
company now offers titles that include 
such best-sellers as MechWarrior II, 
Pitfall, Quake II, and Infocom's Zork 
series. Led by CEO Robert Kotick, 
Activision continues to offer ground- 
breaking software titles that utilize 




17 companies on the 
^ PC Magazine 100 have 
31 changed CEOs since last 

year's list came out and S3. 



Apple, AT&T, Cabletron, 
Informix, Intel, Iomega, 
Lexmark, Logitech, 
Macromedia, Matsu- 
shita, PointCast, 
Samsung, The Santa 
Cruz Operation, SAP, 
Sharp, Silicon Graphics, 
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the most current technologies. The 
Santa Monica, California company 
posted revenues of $259.9 million for 
the fiscal year that ended March 31, 
1998, and revised its statement of 
1997 earnings to $154.6 million from 
the previously reported $86 million. 

77 Cirrus Logic Inc. 

www.cirrvs.com 



After reducing its development cycle 
time and joining forces with IBM to 
produce semiconductor wafers, inte- 
grated circuit manufacturer Cirrus 
Logic posted $954.3 million in reven- 
ues for the fiscal year that ended 
March 28, 1998. CEO Michael L. Hack- 
worth is leading a product operations 
realignment into four market-focused 
divisions. The company's architec- 
tural transitions included a move to 
the FastPath modem platform and the 
SoundFusion audio platform. Cirrus 
also began shipments of its new high- 
speed 56K modem chip sets. 

78 Asymetrix Learning 
Systems Inc. 

www.asymetrix.com 



CEO James A. Billmaier last year 
oversaw the purchase of Asymetrix's 
closest competitor, Aimtech, to form 
the largest remote-learning and multi- 
media development company in the 
arena. The new Asymetrix now has 
the combined resources of Asymet- 
rix's CBT development tools and 
remote-learning management sys- 
tems as well as Aim tech's multimedia 
development programs, including the 
IconAuthor series. Numerous govern- 
ment and Fortune 500 contracts for 
remote-learning services helped pro- 
pel the Bellevue, Washington compa- 
ny to 1997 revenues of $24.1 million. 

79 Quarterdeck Corp. 

www.quarterdeck. com 



year that ended September 30, 1997, 
a 37 percent decline from fiscal 1996. 
The company is best known for its 
disk management software Clean- 
Sweep, troubleshooting products Fix- 
It and TuneUp, and Internet software 
WebCompass. Quarterdeck's world- 
wide presence has increased as a 
result of its Web-based PC diagnostic 
and maintenance service, TuneUp 
.com. Based in Marina Del Ray, Cali- 
fornia, the company is led by interim 
president King Lee following the resig- 
nation of president and CEO Curt 
Hessler in July 1998. 

80 Philips Electronics NV 

www.philips.com 



From LCD projectors and PC moni- 
tors to integrated circuits and 
speech-processing products, Philips 
Electronics plays a diverse role in the 
computer industry. Based in Eind- 
hoven, the Netherlands, Philips co- 
introduced the CD-ROM with Sony 
and since then has had a leading role 
in authoring standards for the indus- 
try. The company is also in a continu- 
ing venture with Sony to produce the 
next generation of audio CDs. A 
pioneer of CD-R technology, Philips 
continues to lead the field with CD- 
RW and DVD-ROM players. Headed 
by CEO Cor Boonstra, Philips posted 
1997 revenues of $39.21 billion. 

81 Informix Software Inc. 

www. Informix, com 



Database software developer 
Informix is battling rival Oracle in the 
object/relational arena by extending 
its flagship Informix Dynamic Server 
with a Universal Data Option. After a 
turbulent year that included a prob- 



lematic audit, Robert Finocchio was 
appointed as the new CEO of the 
Menlo Park, California company. 
With 1997 revenues of $662.3 million, 
Informix has begun to strengthen its 
position in the database market. 

82 Quantum Corp. 

www.quantum.com 
I, 



A manufacturer of hard disks, 
Quantum was founded in 1980 as a 
storage maker for PC companies 
and resellers. The Milpitas, Califor- 
nia company saw fast growth in the 
1990s and entered the retail sector 
in 1996. With its own research and 
development group for ASIC tech- 
nology, Quantum now makes a wide 
variety of disk types, including IDE, 
SCSI, solid-state, and Fibre Channel. 
Committed to a strategy of fast 
time-to-market, Quantum posted 
revenues of $5.81 billion for the 
fiscal year that ended March 31, 
1998, under CEO Michael A. Brown. 

83 VocalTec Communica- 
tions Ltd. 

www.vocaltec.com 



VocalTec introduced the world to 
free long-distance voice communica- 
tion in 1995 with a package called 
Internet Phone. Although Internet 
telephony is still in its infancy, the 
Israeli company continues to grow 
rapidly. Under CEO Eton A. Ganor, 
VocalTec posted 1997 revenues of 
$15.7 million, an increase of 85 per- 
cent over 1996. In addition to its 
consumer-oriented Internet Phone, 
VocalTec makes a number of prod- 
ucts aimed at the corporate market, 
such as Atrium Communications Suite 
and the Telephony Gateway Server. 



EE 

Diagnostic and system maintenance 
software maker Quarterdeck posted 
$83.8 million in revenues for the fiscal 
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The number of companies 
on the PC Magazine 100 
that are publicly held: 



The number of companies 
that were publicly held on 
last year's list: 




84 Lexmark International 
Inc. 

www. lexmark. com 



Ever since it was spun off from IBM 
in 1991, Lexmark has been a major 
player in the printer market. One of 
the first companies to manufacture 
a true 1,200-dpi printer, Lexmark 
makes laser and ink jet printers for 
both home and office markets as 
well as printer management soft- 
ware for servers. The Lexington, 
Kentucky company posted $2.49 
billion in 1997 revenues, 55 percent 
of which came from sales outside 
the U.S. Under newly appointed CEO 
Paul Curlander, Lexmark plans to 
expand its business with specialized 
industry-specific printers. 

85 SAP AG 

www.sap.com 



The world's fourth-largest indepen- 
dent software supplier, SAP (Sys- 
tems, Applications and Products in 
Data Processing) posted $3.36 
billion in 1997 revenues. Based in 
Walldorf, Germany, the company 
saw an increase in the sale of its 
client/server management software 
R/3, thanks to the worldwide con- 
cern about the year-2000 problem. 
Sharing the office of CEO, Henning 
Kagermann and Hasso Plattner plan 
to win new customers for SAP by 
moving into new markets with R/3- 
based products and the recent 
release of R/3 Version 4.0, which 
can be tailored to specific industries. 

86 Samsung Electronics Co. 
Ltd VAST Research Inc. 

tvww.samsurfg.com, www.ast.com 



mm 



Samsung Electronics, one of the 30 
companies in the Korea-based 
Samsung Group, manufactures a 
wide range of products that include 
notebook PCs, monitors, semicon- 
ductors, home appliances, audio 
equipment, and wireless communi- 
cation products. The company also 



Copy 



Fast 
Growth, 
Fast 
Friends 




97 




©Home CEO Tom 
Jermoluk plans to 
bring speedy 
cable modem 
connections to 
millions of 
Internet users in 
the next five 
years. 



Although pundits debated the mer- 
its of AT&T's mult i billion -dollar- 
buyout of cable giant TCI this sum- 
mer, the deal was clearly a boost for 
@Home Network, the pioneer provider 
of fast Internet connections via cable 
hookups. TCI has a 39 percent invest- 
ment in (SHorne, which can now count on 
the vast resources of AT&T to super- 
charge its cause. 

Cable companies Cox Communica- 
tions and Comcast also own pieces of 
@Home. "We like to think that @Home is 
starting to get broadly known, but let's 
face it, AT&T is one of the world's largest 
consumer brands and has 80 million 
customers," says @Home 
CEO Tom Jermoluk. "Our goal 
is to leverage that." 

With a relatively low 
$700,000 in 1996 revenues, 
a Home posted the largest 
revenue increase on the PC 
Magazine 100 — a more than 
tenfold increase to $7.4 
million in 1997 that helped 
land the company in the 
number-97 spot on the 
list. The 18 affiliate agree- 
ments with cable compa- 
nies including Cablevision, 
Comcast, and TCI also 
helped. 

The affiliates make the 
uT'Home service available 
to some 60 million homes. Just over 
147,000 users had signed up as of July, a 
far cry from the aggressive forecasts 
the company made after it was founded 
in 1995. But with the support of AT&T 
and growing consumer interest in a 
faster Internet experience, (§>Home is 
set to take off. Jermoluk expects to sign 
up millions of @Home customers in the 
next five years. 

"The scope of what we can offer has 
changed from being just an Internet 
browser on a cable modem In 1995," 
says Jermoluk. At speeds up to 100 
times as fast as a dial-up connection, 
@Home smoothes out the herky-jerky 
video quality of most dial-up connec- 



tions to something more akin to— well, 
cable TV. CNN and Bloomberg already 
provide videos to @Home users, and 
more content providers will follow. 
"People use this stuff because it's fast," 
says Jermoluk. 

@Home uses its high-speed fiber- 
optic backbone to offer what most dial- 
up connections can't: CD-quality audio, 
sports talk and concerts, a multiplayer 
gaming network, and Software Now, 
which lets users test, rent, and purchase 
software products. 

The @Home service has major com- 
petition on at least two fronts: Time 
Warner's RoadRunner cable modem 
service and a competing technology 
called ADSL from the Regional Bell Oper- 
ating Companies (RBOCs). "ADSL is a 
good technology," Jermoluk says. In fact, 
(SHome plans to use a variant of the 
technology, DSL, for its newer @Work, a 
high-speed Internet access service for 
businesses, where It can't provide cable 
connections. 

Meanwhile a Home has priced its 
service to compete with dial-up connec- 
tions and has established a standard 
with 20 companies that are providing 
@Home-compatible modems. The 
@Home service costs about $40 per 
month for cable customers, plus a one- 
time installation fee as low as $50 with 
rebates or promotions. 

The PC will not be the only place for 
@Home. Jermoluk envisions a range of 
devices, starting with televisions, to be 
included. For example, ©Home's service 
will be offered as part of an advanced 
set-top box the company is developing 
with Microsoft and Sun for TCI. 

instead, a Home plans a variety of 
one-click services, such as the ability to 
order from an on-screen ad or to get 
more information about the product. "Or 
say you're watching a football game and 
you can make a videophone connection 
to a friend In the corner of the screen," 
says Jermoluk. "How'd you like to be 
laughing with your buddy on-screen in 
another city after a great play, and say 
'Man, did you see that!'"— DN 
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makes microprocessors through its 
newly established Alpha Processor 
division. Led by recently appointed 
CEO Kun-Hee Lee, Samsung Elec- 
tronics posted $13 billion in 1997 
revenues. AST Research, one of 
Samsung Electronics' subsidiaries, 
is a well-known manufacturer of 
notebook and desktop PCs and 
servers. Under CEO Soon-Taek Kim, 
AST Research posted estimated 
1997 revenues of $2.1 million. 

87 Phoenix Technologies 
Ltd. 

www.phoenix.cow 



Just under 20 years old, Phoenix 
Technologies is a supplier of the 
system BIOS software that is integral 
to most Intel-based PCs' compatibili- 
ty. Despite a rocky period at the start 
of the decade. Phoenix has perse- 
vered to hold more than 40 percent 
of the PC BIOS market. Last year 
marked new releases of PhoenixBIOS 
and NoteBIOS, its PC and notebook 
products, as well as expansion into 
PICO products used in handheld PCs. 
The San Jose, California company 
brought in $82.1 million in revenues 
for the fiscal year that ended Septem- 
ber 30, 1997, under CEO Jack Kay. 

88 Dragon Systems Inc. 

www. dragonsystems.com 



Privately held Dragon Systems is a 
leader in speech and language 
technology. Since the company's 
inception, cofounder and CEO James 
Baker has sought to humanize the 
interface between people and 
machines through speech recogni- 
tion software. Dragon Systems' 
NaturallySpeaking, for example, 
allows the user to speak naturally 
and continuously, and the words are 
reproduced in text on the screen. 
The Newton, Massachusetts compa- 
ny, which had estimated 1997 rev- 
enues of $30 million, plans to launch 
several research projects in the 
areas of machine-assisted transla- 
tion and high-noise adaptation. 



89 Number Nine Visual 
Technology Corp. 



www.nme.com 



Number Nine entered the market in 
1982 with the first CPU accelerator 
board for the Apple II and kept up 
the pace through the 1980s with 
products for Intel-based PCs. In 
1994, it released one of the first 128- 
bit graphics engines. Slow to adopt 
the latest 3-D innovations, however, 
the Lexington, Massachusetts 
company posted $47.2 million in 
1997 revenues, a 60 percent decline 
from 1996. But founder and CEO 
Andrew Najda is fighting back with 

2- D business products and high-end 

3- D accelerators for gaming, graph- 
ics design, and full-motion video. 

90 Eastman Kodak Co. 

www.kodak.com 
», 



With its motto of "Take Pictures. 
Further," Kodak is intent on moving 
photography into the next millenni- 
um. In 1997, the company continued 
aggressively expanding and develop- 
ing its line of digital imaging products 
such as scanners, photo CDs, digital 
cameras, and digital projectors. The 
recently announced Kodak DC200, 
one of the first available sub-$1,000 
megapixel digital cameras, offers 
quality very close to that of a regular 
camera. Led by CEO George M.C. 
Fisher, the Rochester, New York 
company recorded $14.54 billion in 
1997 revenues, a 9 percent increase 
over 1996. 

91 DeLorme Mapping Co. 

www.ctetorme.com 



It wasn't until the mid-eighties that 
the publisher of the Maine Atlas and 
Gazetteer entered the computer 
mapping field. Today, with an estimat- 
ed $36.2 million in 1997 revenues, 
DeLorme is a top software publisher, 
offering such staples as AAA Map'n'- 
Go, Phone Search USA, and Street 
Atlas USA. In 1996, the privately held 



DeLorme produced its first hard- 
ware product, Tripmate, a global 
positioning system receiver. Located 
in Yarmouth, Maine, DeLorme is 
headed by CEO David DeLorme. 



92 Quark Inc. 

www. quark, com 



Privately held Quark has set the 
standard for professional-level 
electronic publishing. Though its 
popular publishing software Quark- 
XPress remains a staple, the Denver 
company is focusing on products that 
will keep it in tune with new media 
expectations. This has been done 
through new partnerships and merg- 
ers such as the acquisition of mFacto- 
ry, which added multimedia authoring 
tool mTropolis to its product line. Led 
by CEO Fred Ebrahimi, Quark posted 
estimated 1997 revenues of more 
than $200 million. 

93 CIDCOInc. 

www.cidco.com 



Founded as "The Caller ID Compa- 
ny"in 1988, telecommunications 
company CIDCO has branched out 
from its initial focus on advanced 
telephone products. Amid much 
hype about Internet appliances, the 
Morgan Hill, California company was 
one of the first to get one to the 
market. The CIDCO iPhone features 
full Internet access along with 
advanced telephony functions in a 
device not much larger than a 
standard phone. Under the direction 
of president and CEO Daniel L. 
Eilers, the company posted 1997 
revenues of $257 million. 

94 PeopleSoft Inc. 

www.peopiesoft.com 



PeopleSoft combines enterprise 
applications for finance, materials 
management, distribution, manufac- 
turing, and human resources into a 
single computing environment. CEO 
David Duffield plans to continue to go 



after the global market with features 
such as European payroll capabilities, 
support for the European Economic 
and Monetary Union, and support for 
IBM's AS/400 platform. The Pleasan- 
ton, California company posted 1997 
revenues of $815.7 million. 

95 The Santa Cruz Opera- 
tion Inc. 

www.sco.com 



The Santa Cruz Operation supplies 
Unix server operating systems, 
providing products capable of 
supporting multiple client types. 
Now led by newly appointed CEO 
Douglas Michels, the Santa Cruz, 
California company posted $193.7 
million in revenues for the fiscal year 
that ended September 30, 1997. 
Recently, it combined its UnixWare 
and Open Server Unix into one 
integrated operating system and 
released Tarantella, which allows 
Unix-based applications to run on 
Java clients without being re-coded. 

96 Rockwell Semiconductor 
Systems 

www. nb. rockwell. com 



Rockwell Semiconductor Systems, 
led by president Dwight W. Decker, 
saw its modem chip sets appear in 
two-thirds of all the modems con- 
necting to the Internet in 1997. The 
Newport Beach, California company 
also manufactures chip sets for 
cellular and cordless telephones, 
PC-based videoconferencing sys- 
tems, fax machines, and high-speed 
communications systems. Parent 
company Rockwell International, 
with 1997 revenues of $7.76 billion, 
could soon spin off Rockwell Semi- 
conductor. 

97 ©Home Network 

www.home.net 

EE 

Working to deliver the promise of 
fast cable-television connections 
to the Internet, @Home Network 
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has constructed a system that 
provides cable modem users with 
Web connections that are hun- 
dreds of times as fast as tradition- 
al telephone modems. The Red- 
wood City, California company 
posted 1997 revenues of $7.4 
million under the direction of CEO 
Thomas A. Jermoluk. (See the 
sidebar "Fast Growth, Fast 
Friends.") 

98 In Focus Systems Inc. 

www.infocus.com 
t. 



Best known as a developer of 
education, lifestyle, and productivi- 
ty software, The Learning Compa- 
ny has pushed still further into the 
education market with its acquisi- 
tions of Creative Wonders, Mind- 
scape, and Skills Bank. Through its 
purchase of Microsystems Soft- 
ware (the maker of Cyber Patrol 
software), the Cambridge, Massa- 
chusetts company has also be- 
come a player in Internet filtering 
technology. Under the direction of 
CEO Michael Perik, The Learning 
Company has expanded into direct 



In Focus Systems manufactures 
multimedia projection systems and 
LCD projection panels. The 
Wilsonville, Oregon company 
makes fixed installation systems 
for large auditoriums and midsize 
products for conference rooms as 
well as portable products for the 
road. It recently introduced the In 
Focus LP420, a lightweight projec- 
tor that uses digital light process- 
ing to produce images on a par 
with projectors twice as big. 
Through its subsidiary Geograph- 
ies, In Focus also offers such 
consulting services as presenta- 
tion development. Under the 
direction of CEO John V. Harker, In 
Focus posted revenues of $315.8 
million in 1997. 

99 The Learning Company 
Inc. 

www. leamingco. com 

on 



marketing with its acquisition of 
Learning Services, a marketer of 
school software to teachers. The 
Learning Company had revenues of 
$392.4 million in 1997, and in June, 
1998 it reached a definitive merger 
agreement with Broderbund. 

100 Computer Discount 
Warehouse Computer Centers 
Inc. 

www.cdw.com 

Founded in 1984 as a one-man 
home-based retailing business by 
CEO Michael Krasney, Computer 
Discount Warehouse Computer 
Centers is now one of the largest 
direct marketers of personal 
computers and computer-related 
products to business, education, 
government, and the home. One 
of the top ten catalogers in the 
world, CDW also has a massive 
storefront on the Web, which 
offers advanced product compar- 
isons and automatic price and 
availability alerts. The Vernon 
Hills, Illinois-based company 
posted 1997 revenues of $1.28 
billion, an increase of 38 percent 
over 1996. 

Our Contributors: 

Jake Kirchner is the editor 
of and Cade Metz is a senior 
staff writer at PC Magazine. 
David Needle and Shan- 
non Stevens are freelance 
writers. Doug Beizer, Rob 
Daly, Matt Graven, Josh 
Levy, and Michael Rusig- 
nuolo are staff editors at PC 
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Roderick Beltran, Gary 
Berline, Emily Cohen, 
Stephanie Lindenbaum, 
Sharon Nash, and Angela 
Tuka are editorial 
researchers, and Brett 
Krasnove is an editorial 
assistant at PC Magazine. 
Simon Eskow is a freelance 
researcher. Jim Bartimo, the 
research editor, and Nancy 
Sirapyan, the librarian at PC 
Magazine, were the editors of 
this story. G3 
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PCs 




Over the past year, the CPU choices facing buy 
ers of desktop PCs have continued to 
widen. Within Intel's lineup, the 
Celeron and Xeon chips present new 
options. AMD added the K6-2. 
the first processor with 
3DNow! instruction-set exten- 
sions; Cyrix added MMX to 
the MediaGX; and newcom 
er IDT not only began ship- 
ping the WinChip but also 
added the second-genera- 
tion WinChip 2. Although 
the Intel alternatives still 
don't reach all the way to th 
top of Intel's product line, they 
are maintaining a respectable 
position in midrange and low- 
end systems. 



- onli/i e 

Please 
O join us online 

^ for an Interactive 
look at the right CPU 
for you. 




By Michael Slater 



PC Magazine Labs puts today's top processors 
through benchmark and application testing 
to help you select the best one. 

Beyond just their technical 
advances, the Intel alternatives 
have also increased in relevance 
as the number of top-tier PC 
makers using them has risen: 
Systems with AMD or Cyrix 
processors are now offered 
\ | by Acer, Compaq, CTX, 



£ 

o 
o 



Hewlett-Packard, IBM, and 
Packard Bell — the top-sell- 
ing six brands in the U.S. 
f retail channel. According to 
MicroDesign Resources, in 
terms of chip shipments in the 
first half of 1998, AMD has 9 per- 
cent. Cyrix/IBM has 6 percent, and 
IDT has 1 percent; Intel retains 84 per- 
nt of the market share. 
Understanding the relative performance posi- 
tions of the various processors is difficult when you 
look just at benchmark results from commercial sys- 
tems, since many other factors — such as memory size 
and type, graphics accelerators, and disk drives — 
often have a significant impact on overall perfor- 
mance. To help you decide which is the best micro- 
processor for your needs, PC Magazine presents 
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benchmark test results not 
from off-the-shelf systems 
(unlike in our usual 
roundups) but from sys- 
tems that we have careful- 
ly assembled to minimize 
changes to all variables 
other than the micro- 
processor itself. 

We tested the Intel 
Celeron and Pentium II, 
the AMD K6-2, and the 
Cyrix Mil, all at 300 MHz 
(or, in Cyrix's case, rated 
for 300-MHz equivalent 
performance) to see how 
all the chips compare at the 
same speed. We also tested 
the 350- and 400-MHz Pen- 
tium lis to see how much 
benefit they offer, and we 
tested the 233-MHz Pen- 
tium MMX to establish a 
baseline. (Unfortunately, 
we were unable to obtain a 
WinChip 2 system in time 
to include it in this 
roundup.) 



COMPARING THE CPUs 

Because different applica- 
tions stress different 
aspects of a processor's 
design, the relative perfor- 
mance of any two proces- 
sors varies considerably 
from one task to another. 
Thus, no single rating can 
give a good view of the per- 
formance of a processor. To understand 
the strengths and weaknesses of each 
processor, you need to look at its perfor- 
mance on a range of benchmark tests. 

If traditional PC applications (such as 
word processing, spreadsheets, databases, 
and Web browsing) are what matter to 
you, focus on ZD Business Winstone 98 
test results. This test program measures 
system performance while running main- 
stream productivity applications. These 
applications use mostly integer functions; 
for a look at pure CPU integer perfor- 
mance, see our CPUmark 32 test results. 

Our performance tests show that 
Intel's Celeron/300 and Pentium 
MMX/233 deliver only about three- 
fourths the performance of a Pentium 
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USER PROFILES 




Power User If you can spend an extra few 
hundred dollars, the choice is simple: The 
Pentium II/400. noticeably faster on every 
benchmark test, is the chip to have. 



Standard Business User For business applica- 
tions and a few games, any of the 300-MHz CPUs 
offer Rood performance. Cyrix offers the lowest 
performance but also the lowest price. 




Graphic Designer The Pentium II. at 350 or 400 Budget Buyer When cost is everything, you can 

MHz, is the best choice for most graphic artists, get a very usable computer at a remarkably low 

since they often use applications that stress price by choosing one with an IDT WinChip, a 

floating-point and MMX performance. Cyrix MediaGX, or AMD's original K6. 



II/300, making them the worst choices if 
mainstream applications are your priority. 
AMD's K6-2/300 is very close to the Pen- 
tium II/300 in Winstone performance at 
300 MHz, and Cyrix's MII/300 falls about 
10 percent short. The fastest chip, the Pen- 
tium II/400. is only about 10 percent faster 
than the 300-MHz units; so based on chip 
prices alone, the Pentium II/400 is too 
expensive for the value it offers this class 
of applications. At current prices, this 
translates to a $350 price difference for 
comparably equipped systems. 

If having the best 3-D game perfor- 
mance is what counts, however, the pic- 
ture is quite different. Intel's Pentium II 
shines, but thanks to the new instruction 
set called 3DNow!, it has some competi- 



tion. 3DNow! is a floating- 
point version of the MMX 
instructions created by 
AMD, Cyrix, and IDT to 
boost their processors' 
performance on transform 
and lighting tasks. Cur- 
rently, the major applica- 
tion of 3DNow! is in 3-D 
games; only a handful of 
3DNow!-optimized games 
are currently available, 
with about a dozen more 
due this fall. 

Our preliminary find- 
ings with beta DirectX 6.0 
code and beta graphics 
board drivers enabled for 
3DNow! indicate that the 
K6-2 has caught up with 
the Pentium II (at the 
same clock speeds); far 
greater gains are possible, 
once every part of the puz- 
zle is fully optimized. But 
AMD's K.6-2, when used 
with software that does 
not make use of 3DNow! 
instructions, lags consider- 
ably behind the Pentium 
II. The Cyrix Mil falls 
below even the Pentium 
MMX because of its rela- 
tively poor floating-point 
performance. 

On multimedia tasks 
such as video decoding and 
still-image processing, 
AMD's K6-2 matches the 
Pentium IPs performance at the same clock 
speed in many cases, but Cyrix's Mil falls 
short. This too is encouraging for AMD, 
because earlier K6 processors were much 
slower on MMX processing than Pentium 
and Pentium II chips. The 400-MHz Pen- 
tium II shows a big gain over the 300-MHz 
version on many multimedia tasks, because 
these applications often don't fit well in the 
L2 cache, making the faster processor's 
100-MHz memory interface valuable. 

If low cost is your main concern, you 
can get a very usable computer at a 
remarkably low price by choosing one 
with an IDT WinChip. a Cyrix MediaGX 
or 6x86MX, or AMD's original K6. As for 
the Celeron, the current version has little 
to recommend it, but a version with 128K 
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PRESENTING IN EIGHT CITIES 
OVER FIVE DAYS. 




Presentation solutions for every presentation need. No matter what field you're interested in, there's a MultiSync* 
projector that's right for you. Audiences will marvel at the vivid imagery that comes with our AccuBlend '" technology. You'll love the ease 
of use, the reliability, and the assurance of our InstaCare* 24-hour replacement guarantee! The complete line of MultiSync projectors. There's one 



Brightness Resolution* Supported Applications 

MultiSync IT Series MO-MO lumens 640 i 410 17(0 « 1024 Ullraportable design 

with AccuBlend Road warriors, your projector rs ready. 

MultiSync MT Series 900-1300 lumens 040 i 400-1200 i IO?4 Pertect tor conterence/board room; 

with AccuBlend smart choice lor training and classrooms. 



MultiSync GI Series (00 lumens 



(40 I 410-1(00 > 1200 Makes high-end CAO/CAM 
with AccuBlend presentations come to lile. 



for your exact needs, whether you're projecting first 
quarter earnings or the fourth quarter score. 
NEC Technologies. Expect more. Experience more. 






NEC Technologies 

To learn more, and enter to win a 20" MultiSync LCD monitor, call toll-free (877) 487-8555. Or visit us at vvww.nec.com/nectech/mtlt. 



Choose 156 at www.pcmag.com/lnfollnk 
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4Q'98 


10 '99 


2Q '99 


3Q '99 


INTEL 


Mendocino A Celeron with 
itOA oi on-cnip lz cacne 




Katmai Adds a set of new 

BXiensiutla ualltju wm (NdlHldl 

New Instructions! 


i Merced Shipping date planned 
" for the second half of 1999 has 
'. been postponed until mid-2000 


AMD 


K6-2 Features a faster MMX unit 
and 3DNow! 


K6-3 Features 256K of on-chip L2 '< 
cache ! 




K7 AMD's next-generation CPU; I 
. uses a Slot A bus 


CYRIX 


Mil Essentially a renamed 
6x88MX that runs at higher core 
and bus speeds 




MXi Features a much faster CPU 
core and 3-D graphics unit 


i ! 


IDT 


WinChip 2 Features faster F 
and MMX units as well as 
3DNow! 


WinChip 2+ Features 1 28K of : 
on-chip LI cache, twice as much J 
as the WinChip 2 




WinChip 3 Super pipelined for 
high clock speed 


; WinChip 2+NB Eliminates the 
J CPU bus. allowing for high-speed 
■ access to memory 



of integrated L2 cache (code-named Men- 
docino) will be available in mid-August. 

UNDERSTANDING INTEL'S LINEUP 

With the Celeron's debut, Intel has entire- 
ly dropped the Pentium MMX processor 
from its desktop offerings. The initial 
Celeron processor, available in 266- and 
300-MHz versions, is nothing more than a 
Pentium II without an L2 cache. The 
Celeron uses the same Slot 1 connector as 
the Pentium II, but there are no chips on 
the module other than the processor itself. 
Because it lacks an L2 cache, the Celeron 
processor is significantly slower than a 
Pentium II processor at the same speed. 
Unless you need to cut costs to the bone, 
you're far better off with a Pentium 11/266 
than with a Celeron/300. 

The Celeron line is about to become 
much more interesting as Intel rolls out 
the new Mendocino in mid-August, which 
has 128K of L2 cache right on the proces- 
sor chip. Although this cache is only one- 
fourth the size of the 512K cache in a Pen- 
tium II, it is twice as fast. On many 
applications, the Mendocino will come 
close to the performance of a Pentium II 
at the same clock speed. 

The Mendocino-based Celerons will 
initially be offered at 300 and 333 MHz. To 
distinguish between 300-MHz Celerons 
with and without integrated L2 cache, the 
Mendocino version will be called the 
Celeron/300a. The original Celerons will 
quickly disappear from the market. 

The Pentium II line takes up where 
Celeron leaves off. In the long run, Intel 
probably will eliminate any clock-speed 
overlap; the slowest Pentium II will be one 
speed grade above the fastest Celeron, 
simplifying the positioning. This fall, how- 
ever, there will be overlap. The 233- and 
266-MHz Pentium II chips are likely to 
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disappear quickly, but the 300- and 333- 
MHz versions will persist through the end 
of the year. Deciding between these and a 
Celeron system (with integrated L2) of the 
same speed may be difficult; the Pentium 
II will deliver better performance but not 
necessarily much better. In many cases, 
though, PC makers will bundle faster 
graphics cards, larger hard disks, and more 
memory with the Pentium II systems, 
helping to differentiate them. 

If performance is more important than 
low cost, head straight for the 400-MHz 
Pentium II (or soon, the 450-MHz ver- 
sion). In addition to their higher clock 
speeds, the processors (along with the 350- 
MHz version) are the first in Intel's line to 
use a 1 00-MHz system bus. The faster bus 
does not make a dramatic difference in 
many applications, since the L2 cache in a 
Pentium II CPU runs at one-half the 
CPU's speed regardless of the system bus 



Our Contributors 

Michael Slater Is the principal analyst at 
MicroDesIgn Resources {wwvt.mdronline.com) 
and executive editor of Microprocessor 
Report. Microprocessor Report 's Web site 
provides an extensive collection of in-depth 
technical articles on microprocessors for 
PCs, plus pointers to Information at vendors' 
sites and elsewhere. Rich Fisco was the project 
leader, and Mary Behr was the editor in charge 
of this story. 

Equipment Providers 

To set up our test beds, PC Magazine and PC 
Magazine Labs acquired products from the 
following vendors, whom we thank for their 
assistance: Intel (800-628-8686, 
www.intel.com) and TMC (510-440-0888, 
www.mycomp-tmc.com) for motherboards; 
NEC (888-B63-2669. www.nec.cofn) for shells; 
STB (800-234-4334, www.stb.com) for graph- 
ics cards; and Kingston Technology (800-337- 
8410, www.klngston.com) for memory. We also 
used Seagate Technology (877-271-3285; 
www.seagate.com) hard disks. 



speed. For applications such as video pro- 
cessing, however, which involve long data 
streams that don't fit in the cache, the 100- 
MHz bus is a significant benefit. 

At the very high end of Intel's line is 
the Xeon Pentium II, which uses the new 
Slot 2 interface (an enhanced Slot 1 with a 
modified cartridge that supports up to 
four processors). This processor uses the 
same CPU chip as the newest Pentium lis, 
but the L2 cache uses a custom Intel-built 
chip to transfer data to the CPU at its full 
clock speed. (There are several cycles of 
latency, so the L2 cache isn't as fast as the 
LI cache; but once a transfer starts, suc- 
cessive data items are transferred at the 
processor's full speed.) Xeon modules are 
also available with larger L2 caches — 
1 MB now and 2MB to debut this fall. 

The Xeon processors are intended for 
workstations and servers, however, not 
for PCs, and are priced accordingly — 
starting at about $1,100. The processors 
will be attractive in a multiprocessor serv- 
er, which may have many thousands of 
dollars worth of hard disks and DRAM 
and may sell for tens of thousands of dol- 
lars, but for PC buyers, the Xeon is just a 
distraction. Note that Slot 2 will not 
replace Slot 1: It is designed solely to sup- 
port the large caches and four-way multi- 
processor configurations of high-end 
servers and workstations. 

The next major product to join the Intel 
line is the chip code-named Katmai, which 
will be an extension to the Pentium II fam- 
ily. Katmai will be the first processor to 
introduce Intel's second-generation of 
instruction set extensions. For the moment, 
Intel simply calls these Katmai New 
Instructions (KNI), though some press 
reports have called them MMX2. Unlike 
3DNow! and MMX. which reuse the stan- 
dard floating-point registers, KNI is likely 
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When business people 
see the Quantex story, 
they buy it. 



Quantex Computers 
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Award-Winning 

Support 



Top of the Line 

Performance 



QSentry 
Id Technology 
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We give business people 
a lot worth buying 



We make it our business 
to come up with computing 
solutions for your business 

Quantex offers computing solutions that keep 
your business going — and growing. Our business 
desktops and notebooks provide the ultimate in 
performance, reliability and value — increasing 
productivity- reducing downtime and lowering the 
total cost of PC ownership. Featuring such 
enhancements as Intel Pentium" II processors 
400MHz and the Microsoft Windows NT operating 
system, Quantex systems are the perfect solution 
for all of your business needs. It's no wonder we 
received a 91% "Buy Again" rating. 

QSentry for an extra 
sense of security 

QSentry technology— from 
Quantex — is like having a full- 
time tech expert in your PC, 
alerting you to possible hard- 
ware problems before they become critical. 
The revolutionary LM78 Management chip 
enables the monitoring and management of sys- 
tem conditions like temperature, voltage and fan 
speed. And with Wake-on-LAN technology, sys- 
tem adjustments can be made remotely, saving 
time and money. That's always good for 
business. For more information on QSentry, visit our 
business center at www.quantex.com/pcmag. 




Computer Shopper 


1 PC World 


PC World 


1997 Direct Channel 
Achievement Award 
for Systems 


18 Best Buy Awards 
M&SM Series Desktops 

(11/97 -07/98) 


3 Best Buy Awards 
#1 Power Notebook 
H-1331 Notebook (0&9&O8/98I 




Expert help whenever you need it, 
day or night 

Whether you have a guestion or are expe- 
riencing technical difficulties, Quantex is 
always there to help. Our support lines are 
open for business 24 hours a day, 7 days 
a week, 365 days a year — and it's a toll 
free call! Aside from being ultra-conve- 
nient, our services were rated "Excellent" 
in a Windows Magazine survey (08/97) that asked respon- 
dents to evaluate their PC vendors in terms of reliability, ser- 
vice, and tech support. This ranking not only adds to our stellar 
reputation, it adds to the value you get when you choose 
Quantex. 

A technical support team 

that outperforms the competition 

When PC Magazine surveyed 1 7,000 PC owners about their 
tech-support experience over the past two years, Quantex 
beat the competition, hands down. We're talking about 
some serious competition here: Dell, Micron, Gateway, IBM, 
Compaq. We beat them all. That should tell you something 
about the quality and dedication of our technical support. 
Look at the chart below and you'll be convinced of what 
Quantex can do for your business. 

Tech Support Experience 



Vendor 


Tech was 
knowledgeable 


Tech tried 
everything 
to help 


Prompt 
resolution 


Got a run-around 


Quantex 


67% 


69% 


49% 


9% 


Micron 


56% 


47% 


43% 


9% 


Gateway 


54% 


48% 


45% 


10% 


Dell 


54% 


43% 


49% 


10% 


IBM 


41% 


33% 


36% 


15% 


Compaq 


37% 


30% 


30% 


17% 


Average* 


40% 


33% 


32% 


10% 



— "Service and Reliability Survey," PC Magazine, July 1 998 

1 calculations based an oil 25 PC vendors evaluated in the survey. 
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Business Desktops 



Options: • internal 100MB Zip Ome wrone cartrdge J79 • Busies: Auric Kit S49 • HP UserJel 61 Prra S379 • APC Back-UPS 300 .199 

• APC Back-UPS 500 S129 • APC Bacl-UPS 650 $199 • Seagal: 4/BG8 TR 4 Tape Backup J199 • Seagate 1(W0G8 TB-5 Tape Backup J299 



QP6/266SB-1 $ 1049 

Business lease: $37 - Mo 

■ Pentium* II Processor 266MH7 

■ 2 IHratJ Serai Bus IUS8I Ports / OM 2 0 

■ 32MB SO HAM Memory /512KB Pipelined Burst Cache 

■ 2 1GB EIDE Mode 4 HD / 3 5* 144MB Floppy Drive 

■ 64-brt 30 PO GraptKS Card with 4MB RDRAM 

■ 15" Digital Monitor (13 B" viewablel 

• Intel Pro 10/100 PO Ethernet Adapter w/RJ-45 

■ 32X Mai EIDE CD-ROM Drive 

■ Quantex Mid Tower Case 

■ MS Natural Keyboard Elite with MS Mouse 

■ MS Windows 98 

■ 3-year limited warranty with 1-year 0n-Site Service* 

■ 24-hr ft day Technical Support 

■ QSentry Technology lir-duding i"t« LANOnt Ckwt Uantor v 3 ii 

■ Upgrade ro Windows NT IrVortsfarion 4 0 lot S99 



QP6/300 SB-1 ( .< Penl.um* II ProcCMO')- • SI 099 

QP6/333 SB-lwfcwniw<,)..S1199 



QP6/300 SB-2 $ 1399 

Business lease: S49/Mo 

■ Pentium' II Processor 300MHt 

■ 7 Unrversal Serial Bus (US8I Ports ' 0MI 7 0 

■ 32MB SDRAM Memory / 512KB Secondary Cache 

■ 4 3GB Ultra ATA HD / 3 5" I 44MB Floppy Drive 

■ ■ •- '-: .■ ii ■ - -v : - 

■ 17" Digital Monitor w/OSD 115 8" viewablel 

UpgmdeK irMorxotmOSOind VfC CromaOear CPTtor 199 

■ Choice ol Intel Pio 100 Ethernet Convener with 

Wake On-IAN Techrdogy or K56nex protocol Fa-Atodern* 

■ 32K Man EIDE CD-ROM Drive 

■ Quantei ATX Mid Tower Case 

■ MS Natural Keyboard Elite with MS IntelhMouse 

■ MS Windows 98 

■ MS Olice 97 Small Business Ed'tion 
Upgrade to MS Office 97 Prolessmal lor SI99 

■ 3-year limited warranty with 1-year On-Site Service" 
• 24-hr /7-day Technical Support 

■ QSentry Technology i-vkja-nfj -ml UUJ0*M Dent I'l'mi v J i| 

■ Upgrade to Wlnoows NT Workstation 4 0 lot S99 

QP6/266 SB-2<-/ Pcniium' II Pioctivor)- . $1349 

QP6/333 SB-2(-/ n *w».). .$1499 



QP6/350 SB-3 $ 1799 

Business lease: $63/Mo. 

• Pentium* II Processor 350MHI 

• 2 Universal Serial Bus IUS8I Ports / DMI 2.0 

■ 64MB SDRAM Memory / 512KB Secondary Cache 

■ 6 4G8 Ultra ATA HD / 3 5" 1 44MB Floppy Drive 

■ Intel? 40" AGP Graphcs with 8MB SDRAM 

■ ir Digital Mcvtor w/TJSO and NEC CtomOm CRT 
116.0" viewable. 25 dp. I600>I200 max resoluiwil 

■ Choice o( Intel F>o 100 Ethernet Contralejr vrMl 
Wake-On-LAN Tedneaji or KS6tle> protocol FavModem" 

■ 32X Max EIDE CD-ROM Drive 

■ Ouantex ATX Mid Tower Case 

■ MS Natural Keyboard Elite with MS InteliMouie 

■ MS Windows NT 4 0 Workstation 

Upgrade lo MS (Mice 97 Professional lor SI99 

■ 3-year limited warranty with 1 -year On-Site Service" 

■ 24-hr /7-day Technical Support 

■ OSenrry Technology 9rOtH% WW lAH OlH 0«pi kxnaet' V ] 11 

QP6/300 SB-3(./ p.„, u .* ii p,^). . $1 549 
QP6/333 SB-3(-, $1649 
QP6/400 SB-3<-/ $1999 



QP6/400 SB-4$ 2199 

Business lease: S77/Mo 

■ Pentium' II Processor 400MH; 

■ 2 Urtversal Serial Bus (USB) Ports / DMI 2 0 

■ 64MB SDRAM Memory / 51 2KB Secondary Cache 

■ 8 4GB Ultra ATA HD / 3 5" 1 44MB Floppy Drive 

■ 3D labs PermerJa 2 AGP Grantees Card with 8MB SGRAM 

■ 19" Monitor w/OSD |16 1" viewabtel 1600X1200 . 26dp 

■ Choice erf hitel fto 100 Ethernet Comroler with 

Wake On-LAN- Technology or KS6«ei protocol Fax/Modem' 

■ 32X Max EIDE CD-ROM Drive 

■ Quantex ATX Mid Towe' Case 

■ MS Natural Keyboard Elite with MS IntelhMouse 

■ MS Windows NT 4 0 Workstation 

■ MS Office '97 Smell Business Edibon 
Upgrade to MS Office '97 Professional tor SI 99 

■ 3 real limited warranty with 1 year On-Site Service" 
• 24-hr /7-day Technical Support 

■ QSentry Technology lANOwx Om lie ee e VI I) 

■ Upgrade to Internal IO0M8 Zip Drive lor S79 

QP6/300 SB-4« hatkef ii >Wi)$l 799 

QP6/333 SB-4 ( . Pentium * II Piocftvoi) $1899 
QP6/350 SB-4<~ Pent.uiw* II p, M „«,,)$2049 



Microsoft Office 97 

Small Business Edition includes: Word 97 • Excel 97 • Outlook 97 • Publisher 97 • Small Business Financial Manager 97 ■ Automap Streets Plus 



Multimedia Series 



Business Notebooks 



QP6/350 SM-3x $ 1 899 QPfr400 SM-4x SE $ 2649 Best Buy Special $1 999 Quantex H-1 331$2599 



Lease: $6 7. ''Mo 

■ Pentium* II Processor 350MH; 

■ 64MB SDRAM Memory / 512KB Secondary Cache 

■ B 4GB Ultra ATA HD 1 3 5' 1 44MB Floppy Drive 

■ lnttf740' AGP (Vacftcs with 8MB SDRAM 

Caff for specal upgrade to Matrox IMn 8HM w/ISMB 

■ 1 7' Digital Momtor w/OSD and NEC CromaQear CRT 
116.0" viewable, 25 dp; > 600x1 ?00 max resolution) 

■ Internal 1 0OM6 Zip Drive wtfi one cartridge 

■ K56flex PCI Fax/Modem* vwVbice Mad and Speakerphone 

■ 32X Max EIDE CD-ROM Drive 

■ SoundBlaster AudioPCl 64V Wavetable 30 Sound 

■ Altec -Lansing ACS -45 Speakers with subwoofer 

■ Ouantex ATX Mid Tower Case 

■ 104 Key Keyboard with MS InteiliMouse 

■ MS Windows 98 

■ Power Multimedia Software Bundle 

■ Microsoft Office 97 Small Business Edition 

■ 3-year limited warranty with 1-year On-Site Service" 

QP6/300 SM-3 $1649 
QP6/333 SM-3xmiw»i^:. $1749 
QP6/400 SM-3x(.^-w i -»»>.). $2099 



Lease: S93/Mo. 

■ Pentium* II Processor 400MH; 

■ 128MB SDRAM Memory / 512KB Secondary Cache 

■ 16 8G8 Ultra ATA HO / 3 5" I 44MB Floppy Drive 

■ ITW740- AGP Gnprecs weft 8MB SDRAM 

■ 19" Monitor w/OSD 118 1" viewablel 1600>1700 . 26dp 

■ Internal 1Q0MB Zip Onve wrth one cartnope 

■ KSeflea PCI FaVModem* wAtae Marl and Speakerphone 

■ 2nd Geneieion 0VDROM Drive 

■ SoundBlaster AudioPCl 64V Wavetable 3D Sound 

■ Altec Lansing ACS -490 Dolby Surround 
Speakers with subwoofer 

■ Quanter. ATX Mid Tower Case 

■ MS Natural Keyboard Elite with MS InteiliMouse 

■ MS Windows 98 

■ Power Multimedia Software Bundle 

■ Microsoft Office '97 Small Business Edition 

■ 3-year limited warranty with 1-year On Site Service" 



CW/3MSM-4xS&-kiw,i 
QP6/333SM-4xSE ( -*tw_i 
QP6/350SM-4xSE(w.rw,i 



$2249 
i $2349 
■>. $2499 



Power Multimedia Software: ■ MS Money*97 • Office Mate ■ DayRanner Pio • FYjwer Business Plans • form Desqner 
• Project Manager Pro • Labels Unlimited • Compton's Reference Collection • Dr Solomon's FmdVmjs • MS Internet Explorer 4 0 



Quantex Ultimate Gaming Bundle 



' 3Dfx voodoo2 -based 3D Accaterator w 1 2MB 

■ Ajjred 3D PC! Sound Car) 
*MSSiteW^30ProJov*itt* Upgrade for 

■ 3 ActMsai Game Tales $299 



Business lease: $70/Mo. 

■ Pentium* II processor 233MH; 

■ Intel Mobile Module (I M M ) Architecture 

■ 133" XGA Active Matra Ors^ 

e 32MB SDRAM (expandable to 144MBI 

■ 512KB Secondary Cache 

■ 3G8 Ultra ATA HD / 3 5" 1 44MB Modular Floppy Drive 

■ PCMCIA K56tex protocol fox/Modem' 

■ 24X Modular CD-ROM Drive 

■ PCI Bus wrth 128-bn graphics accetearor 

■ Integrated 1 6-bit Stereo Sound and Speakers 

■ Smart Lithium Ion Battery 

■ USB and Fast IR Pons 

■ Integrated Personal Touchpad 

■ MS Windows 98 or Windows NT Workstation 4 0 

■ Corel Office Suite 8 

■ Carrying Case 

» 24-hr /7-day Technical Support 

■ 3 year limited warranty on CPU and Mam Memory 

■ 1 year parts and lato limned warranty ort al other components 

■ Md » Dt*txfi Crtyng Csse fcr anr\S99 
m AMaPCmANtCtvorrvSW 

■ Adda MnOockmg Station tor orfy $169 

■ A(U a 2rx}Uttmyn Ion Battery fcronty ■ S1?9 



Best Bif^ Special aisc evatafe with PanDum processor with 
MMTTechr*w26-f**fc — HM 



6pm All dakiofp vtvtm ula v* subject to -yuawiiai thrw year ItroMni 
bavaHjfafeouB ' 
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Business lease: $91 /Mo. 

■ Pentium" Ii Processor ?66MHz 

■ Intel Mobile Module (IMM ) Architecture 

■ 13 3* XGA Acove Matrix Osptay 

■ 80MB SDRAM (expandable to 144MB) 

■ 512KB Secondary Cache 

■ 4GB Ultra ATA HD / 3 5' 1 44MB Modular Floppy Drive 

■ PCMCIA K56ftex protocol FwModem* 

■ ?4X Modular CD-ROM Drive 

■ PCI Bus with 128-tnt graphics accelerator 

■ Integrated T 6 -bit Stereo Sound and Speakers 

■ Smart Uthium Ion Battery 

■ ?nd lithium Ion Battery 

■ Mim-Docking Station 

■ USB and Fast IB Pons 

■ Integrated Personal Touchpad 

■ MS Windows 98 or Windows NT Workstation 4 0 

■ MS Office 97 Small Business Edition 

■ Carrying Case 

■ 3-year limned warranty on CPU and Mam Memory 

■ 1 yoar parts and labor taratnl warranty on at other components 
mWaOekiwCarrwCaselva^m 

■ AOatKMDAHKkrar^StTS 

■ Upgrade rp.9VO*W/>w tortvvv 

H-1 331 w/teTrjum U processor 233MKz or Pentum processor wrth 
MMX Technology 26GMiz , __J2449 



1.800.346.6572 

www.quantex.com/pcmag 



Choose 074 at www.pcmag.com/infollnk 
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to define a new, larger register set and to 
offer more capability than 3DNow! Intel 
says that its program to encourage use of 
KNI is several times the size of the program 
it ran for MMX. Katmai will debut in early 
1999, at clock speeds as high as 500 MHz. 



ADVANCING THE K6 

AMD has had a slower start 
than it would have liked with the 
K6, with difficulties both in get- 
ting yield at the top speed grades 
and in ramping up production I \ j 1 1 
using the more advanced 0.25- 
micron process. The company is 
currently building both the orig- 
inal K6 and the new K6-2 exclu- 
sively in 0.25-micron technolo- 
gy. The K6-2 extends the K6 
with 3DNow! instructions, a 
faster MMX unit, and a 100-MHz bus. 

The 3DNow! instructions boost the 
K6-2's performance on certain 3-D graph- 
ics applications that support it. On a fully 
optimized program, the chip can deliver 
floating-point performance comparable to 
the Pentium II. The standard FPU in the 
K6-2 is unchanged from the earlier ver- 
sion, however, so software that uses stan- 
dard floating-point instructions instead of 
3DNow! will be slower on the K6-2 than 
on a Pentium II at the same clock speed. 

The K6's MMX unit is able to process 
only one MMX instruction per clock cycle, 
giving it half the peak performance of 
Intel's dual-issue design (used in both the 
Pentium MMX and the Pentium II). In the 
K6-2, AMD added a second MMX unit, 
matching the capability of Intel's chips. 

The K6-2 is available at speeds of 266, 
300, and 333 MHz. AMD wanted to use 
the faster 100-MHz bus because its chip 
depends on the bus for connection to the 
L2 cache. But only the 300-MHz chip actu- 
ally uses a 100-MHz bus. This is because 
the bus and CPU speeds are connected by 
a multiplier that supports half-integer 
increments. Thus, the 266-MHz version 
can use a 66- or 88-MHz bus (multiplier of 
4 or 3), and the 333-MHz chip has a 95- 
MHz bus (multiplier of 3.5). These unusu- 
al bus speeds require special crystals for 
the motherboard. AMD promises to ship 
a 350-MHz version very soon after this 
article reaches you and a 400-MHz version 
by the end of the year, both with a 100- 
MHz system bus. 



Cyrix 

as ol July 19981m luls of IK 



6x66MX-PR233GP $48.00 
Mil 

266 $72.00 

300 $85.00 



AMD continues to offer the original K6 
at clock speeds of 233, 266. and 300 MHz. 
This chip does not support a 100-MHz sys- 
tem bus and thus is slower than the K6-2 
even on programs that don't benefit from 
MMX or 3DNow! instructions. For the 
most cost-sensitive applications, the K6 
remains a good processor, but by the end 
of the year AMD is likely to 
lower the price of the slowest 
K6-2, which should essentially 
make the original K6 obsolete. 

Later this year, AMD plans 
to introduce its third-generation 
K6 design, the K6-3. This chip 
will combine the entire K6-2 
processor and LI cache with a 
256K L2 cache on the same 
chip. The on-chip L2 cache will 
be able to transfer data to the 
CPU at its full clock speed, rather than 
being limited by the 100-MHz Socket 7 
bus. This will give the K6-3 a big perfor- 
mance boost, even though the CPU core 
will be unchanged. 



CYRIX BOOSTS THE 6x86MX 

Cyrix has made only incremen- 
tal enhancements in its product 
line. The highly integrated 
MediaGX, which helped ignite 
the sub-$ 1,000 PC market last 
year, was upgraded in January 
to a version with MMX. The 
mainstream 6x86MX got a new 
name for its fastest version, now 
called the Mil (pronounced M- 
two), but the chip itself gained 
no new features. It is now built 
with a more advanced process 
technology and runs at higher 
core and bus speeds. (Note that 
IBM also sells the 6x86MX and 
Mil processors but has stuck with the 
6x86MX name for all speeds.) 

Because the 6x86MX delivers higher 
performance per clock cycle, Cyrix con- 
tinues to use PR performance ratings, 
which are Intel-equivalent clock speeds, 
instead of the actual speed. Cyrix includ- 
ed the letters PR in the designation of the 
6x86MX-PR266, and incorporated the 
PR rating into the CPU's name with the 
switch to the Mil name: The MII/300 is a 
233-MHz chip that Cyrix rates at PR300 
(the performance equivalent of a Pentium 
11/300). Like AMD, Cyrix has reached the 
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Pentium MMX 

233 $106 

200 $95 

Pentium II 

400 W/512K $589 

350 W-512K $423 

333 W/512K $316 

300 W/512K $209 

266w-512K $159 

233v»'512K $161 

Celeron 

300 $138 

266 S106 



333-MHz level (in integer application 
performance, not in clock speed), leav- 
ing both chip makers two speed grades 
behind Intel. 

There are multiple bus and core 
speed combinations possible for each 
Cyrix PR rating. The Ml 1/300 bus/core 
speeds can be 66/233 or 75/225. The 
Ml 1-333 can be 66/266, 75/263, or 
83/250. (The 333-MHz version was just 
going into production as we were con- 
ducting tests for this article, and we 
were unable to include it.) 

Cyrix is sampling Mil CPUs built in 
a 0.25-micron process. The chips will 
reduce manufacturing cost and lower 
power consumption. Cyrix expects to 
have PR350 and PR400 chips in the 
fourth quarter. 

Cyrix is lagging in implementing 
3DNow! instructions and a 100-MHz 
bus; its floating-point and MMX per- 
formance fall behind as well, forcing the 
company to sell its chips at bargain 
prices. This makes them good values for 
typical business applications 
but weak performers for the 
most demanding applications. 

Cyrix's third-generation 
enhancement of the 6x86 
core, code-named Jalapeno, 
will first appear in a highly 
integrated processor code- 
named the MXi, which is con- 
ceptually similar to the Medi- 
aGX but has a much faster 
CPU core and a 3-D graphics 
unit. Due late this year, the 
MXi will be the heart of 
Cyrix's product line in 1999, 
as it de-emphasizes its Socket 
7 processors. Despite rumors 
that Cyrix will offer a Slot 1 
version of the Jalapeno processor, the 
company has made no formal commit- 
ment to do so. 

IDT JOINS THE FRAY 

One new supplier joined the PC micro- 
processor market in the past year: Inte- 
grated Device Technology (IDT), an 
established semiconductor company 
that makes SRAMs, specialty memory, 
and embedded microprocessors. IDT's 
first WinChip, originally called the C6, 
shipped in small quantities in late 1997 
and slightly larger quantities in the first 
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CPUs 



TESTED NOT TESTED 

■ AMDK6-2 



Cyrix Mil 



Intel Celeron 



Intel Pentium MMX Intel Pentium II 



Cyrix Media GX WinChip2 3D 



Introduced 


May 28, 1998 


April 14. 1998 


April 15. 1998 


January 8. 1997 


May 7. 1997 


Januarys, 1998 


May 19. 1998 


Clock speeds (MHz) 


266. 300. 333 


233 (PR300). 
250 (PR333) 


266, 300 


233; mobile: 200. 233. 
266 


233. 266. 300. 333. 350. 
400. mobile 233. 266 


200. 233 


250. 266 


Level one (LI) cache 


64K 


64K 


32K 


32K 


32K 


16K 


32K 


Level two (L2) cache 


Controlled by chip set 


Controlled by chip set 


None 


Controlled by chip set 


512K on CPU module 


None 


Controlled by chip st 


L2 cache speed 


Same as bus 


Same as bus 


N/A 


Same as bus 


Half CPU speed 


N/A 


Same as bus 


Type of bus 


Super 7 (Socket 7) 


Socket 7 


Slot 1 


Socket 7 


Slot 1 


None (PCI) 


Socket 7 


Bus speed (MHz) 


88. 95. or 100 


66. 75. or 83 


66 


66 


66 or 100 


PCI: 33; 
SDRAM 100 


66 or 83 


Instructions per clock cycle 


2 


2 


3 


2 


3 


1 


1 (2 for MMX) 


MMX units 


2 


1 


2 


2 


2 


1 


2 


3-D extensions 


3DNow' 


None 


None 


None 


None 


None 


3DNow! 


Pipelined FPU 


■ |3DNowi only) 




■ 


■ 


■ 




■ 


Out-of-order execution 


■ 


■ (limited) 


■ 




■ 






Process technology (CMOS) 


0.25u 


025p 


025p 


0 35p and 0 25p 


0 25m and 0 35u 


0 35u and 0 3p 


0 35p and 0 25p 


Die size 


81 mm' 


88 mm?. 119 mm* 


131 mm? 


128 mm? 95 mm* 


203 mm?. 131 mm? 


142 mm?. 112 mm? 


95 mm?. 58 mm? 


Transistors 


9 3 million 


6 5 million 


7,5 million 


55 million 


7.5 million 


2 4 million 


6 million 


N/A— Not applicable: The CPU and its chip set do not support this feature 













half of this year, but it represents less than 

1 percent of the PC microprocessor mar- 
ket. IDT has not yet targeted larger PC 
makers because its volume production 
capability has been limited, but it will 
have much greater capacity later this year 
from its own fab and through a foundry 
agreement with IBM. 

IDT recently announced its second- 
generation design, called the WinChip 2. 
which includes 3DNow! extensions and a 
range of smaller enhancements that collec- 
tively boost performance about 10 percent, 
at the same clock speed, over the original 
WinChip. Like AMD's K6-2, the WinChip 

2 adds a dual-issue MMX unit. Unlike 
AMD, IDT also reworked the floating- 
point unit to bring it close to Intel's perfor- 
mance. I DT is offering the WinChip 2 with 
or without the 3DNow! extensions; a "'3D" 
suffix distinguishes the two parts. 

Because its process technology has 
lagged and it has a relatively simple 
processor design, IDT's chips have been 
behind in clock speed. The original 
WinChip was shipped primarily at 180 
and 200 MHz, with 225- and 240-MHz 
versions shipping this past spring. The 
WinChip 2 is due to enter production 
soon after this story appears, with clock 
speeds of up to 266 MHz. A 300-MHz ver- 
sion is expected this fall. 

IDT has aggressive plans to continue 
enhancing the WinChip line. In early 
1999, the WinChip 2+ will have twice as 



much LI cache as the WinChip 2 — an 
approach IDT says offers most of the ben- 
efit of adding an L2 cache, with a much 
lower manufacturing cost. By mid- 1999, 
IDT plans to roll out the WinChip 3, a 
new design that uses a technique called 
superpipelining to double the clock speed. 
And in the second half of 1999, IDT plans 
to introduce the WinChip 2+NB, inte- 
grating the "north bridge" part of 
the system-logic chip set on the 
processor. The north bridge 
interfaces the processor with the 
PCI bus, DRAM, AGP, and L2 
cache. This combination elimi- 
nates the processor bus, giving 
the chip high-speed access to the 
L2 cache and DRAM. 

BUS WARS 

All of Intel's competitors use the 
Socket 7 — or Pentium — bus 
interface (including AMD's 100- 
MHz version of the Socket 7 
interface, called Super 7). Intel, however, 
has moved its entire desktop product line 
to the Slot 1, or Pentium II, bus interface. 

The most important thing about the 
Slot 1 module is not its bus, however, but 
the fact that it provides room for L2 cache 
RAM as part of the processor module, 
connected via a dedicated link. This gives 
the Pentium II processor much greater L2 
cache bandwidth than any Socket 7 sys- 
tem. Non-Intel chips, on the other hand. 



AMD 

as of July 1998 On IK lots! 

Em 



will integrate more cache on the CPU 
chip— 256K L2 in the case of AMD's K6- 
3, or a larger LI for IDT's WinChip 2-1 — 
to gain the cache bandwidth benefit of 
Slot 1 while sticking with the Socket 7 
interface. 

Of course. Slot 1 and Socket 7 systems 
require different system logic chip sets. 
The bottom line: A bus is only as impor- 
tant as the performance it 
delivers. Unless you are inter- 
ested in swapping in different 
processors (in which case a 
Socket 7 system offers the 
greatest flexibility), keep your 
buying decision focused on 
price and performance. 



M 

S71 

S101 

S106 

S159 



S229 

S309 



IA-64 AND MERCED 

Although it is still two years 
away from first shipments, 
Intel's Merced processor, the 
first chip to implement the new 
IA-64 architecture, is getting a 
lot of attention. The IA-64 architecture 
includes a new 64-bit instruction set 
developed jointly by HP and IBM and is 
also capable of running j:86 software 
natively. An impressive list of compa- 
nies — nearly every major computer 
maker except Sun Microsystems — has 
signed up to build IA-64 systems, ranging 
from workstations to enterprise servers. 
But PC buyers will have an even longer 
wait before IA-64 becomes relevant to 
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Intel maintains its lead for sheer 
processor power, and its Pentium 
II is the best choice for 3-D; 
AMD and Cyrix processors are 
great values for users who are concerned 
with mainstream applications. 



In the race for processor power, Intel still has a commanding lead. 
The Pentium II processors are out in front, with faster clock speeds 
and more powerful floating-point units (FPU). For business appli- 
cations, the AMD K6-2 and Cyrix Mil perform on a par with the 
Pentium II processors at the same speed. For FPU performance 
(FPU is now used in few mainstream applications but is a signifi- 
cant component of 3-D games), Intel provides the best perfor- 
mance. The new 3DNow! extensions, however, are a compelling 
alternative for high-performance game development. 

In testing with beta graphics drivers and beta DirectX 6.0, the 
K6-2 came close to the Pentium IPs performance. Once drivers and 
DirectX 6.0 are fully optimized, you should expect the K6-2 to give 
you a slight performance advantage over the Pentium II for gaming 
applications. Those games that use 3DNow! instructions for physics 
calculations, in addition to geometry calculations, will benefit 
further. 

ZD Business Winstone 98 is a measure of overall system perfor- 
mance while running typical business applications. By holding 
subsystems like the hard disk, graphics card, and memory type and 
speed constant. Business Winstone becomes a good gauge of CPU 
performance. The higher clock speed and faster cache of the Pen- 
tium II systems proved to be the deciding factors. The Pentium II 
systems with clock speeds greater than 300 MHz were the top 
performers. The AMD K6-2/300 did well, scoring on a par with the 
Pentium 11/300. The Cyrix MII/300 fell a bit off the pace, scoring 
about 12 percent lower than the 300-MHz Pentium II and K6-2. 
Lacking L2 cache, the two Celeron processors scored nearly the 
same as the Pentium MMX/233 — more than 30 percent behind the 
Pentium lis. 

ZD CPUmark32 tests the integer performance of a processor, its 
cache, and memory. Performance results paralleled those achieved 
on Winstone 98, with only minor differences. The 100-MHz bus on 
the K6-2/300 again put it on a par with the Pentium 11/300, but the 
K6-2/266 fell further behind the Pentium 11/266: Its score was 15 
percent lower. 

With a slower core processor speed of 233 MHz, the Cyrix 
MII/300 trailed the Pentium 11/300 by 33 percent. Even with this 
comparatively low score, the MII/300 still outperformed the Pen- 
tium MMX/233 and the two Celeron processors that typically 
compete in the same price class. The Pentium MMX score was 1 1 to 
IS percent higher than the Celerons' score. 

To test each CPU's floating-point unit, we used three tests. 
The Synthetic Floating Point test is a direct measure of a CPU's 
floating-point capabilities. The 3D WinBench Processor test runs 
the standard 3D WinBench suite but without rendering the 
output to the screen, thus measuring the CPU's ability to handle 



the transform and lighting tasks without involving the graphics 
card's 3-D rendering engine. Finally, we applied the Photoshop 
Lighting Effect filter, which uses floating-point calculations to 
achieve its effect. 

On the Synthetic Floating Point test, Intel's strong FPU really 
stood out. The Pentium H-based processors, including the Celeron 
systems, took all the top spots. The deciding factor among Pentium 
II-based processors was clock speed. Next came the AMD, Pen- 
tium MMX, and Cyrix chips. Although AMD has added SIMD 
(Single Instruction Multiple Data) FPU performance in the K6-2 
3DNow! extensions, its standard FPU is still the same as that on the 
K6. Cyrix has always focused on mainstream application perfor- 
mance and left FPU performance to Intel, and this is supported by 
our test results: The MII/300 score was 39 percent lower than the 
nearest competitor, the K6-2/266, and 58 percent lower than the 
lowest-scoring Pentium II, the Celeron 266. Currently, strong FPU 
performance is not critical for most mainstream applications; you 
will notice a difference under 3-D games, however. 

The 3D WinBench Processor test produced results that were 
almost exactly the same as those of the Synthetic Floating Point 
test. The only difference was a flip-flop of the Celeron 300 and the 
Pentium 11/266, with the Pentium II coming out on top. This slight 
difference in performance occurred because 3D WinMark benefits 
from the presence of L2 cache in the Pentium 11/266. 

We also found similar results among processors on the Photo- 
shop Lighting Effect filter test. Since this is an application-based 
test, performance is not attributable solely to FPU; integer calcula- 
tions and graphics performance also factor into results. Our rela- 
tively small file sizes helped to reduce disk activity, allowing more 
focus on CPU performance. The K6-2 chips were able to do a little 
better on this test than on the Synthetic Floating Point test but still 
could not match the Pentium II processors. 

To test the new 3DNow! multimedia extensions in the AMD 
K6-2 chips, we ran a matrix of tests using 3D WinMark, the game 
Forsaken (which contains 3DNow! code), DirectX 5.0, and Direc- 
tX 6.0. (We tested using a beta version of DirectX 6.0; a final ver- 
sion should be available by the time you read this.) We limited 
testing to the 266- and 300-MHz versions of the Pentium II and 
K6-2 processors. 

We ran Forsaken with DirectX 5.0 and the standard driver as a 
control. On the Forsaken tests, the Pentium II chips clearly led the 
rest of the field. Then we obtained a beta version of a driver from 
nVidia that contains K6-2 optimizations. These provide data- 





Bus Speed 


ZD CPUmarkx 


Bold type denotes firsi place 


MHz 


Score 


AMD K6-2/266 


66 


582 




AMD K6 2/300 


100 


763 








512 




Intel Celeron/266 


66 


372 




Intel Celeron/300 




384 


■ ■ 


Intel Pentium MMX/233 


66 


«30 








685 




Intel Pentium 11/300 


66 


770 




Intel Pentium 11/333 




848 




Intel Pentium 11/350 


100 


893 




Intel Pentium 11/400 




1,020 


1 




BETTER ► 



A With a slower core-processor 

speed of 233 MHz, the Cyrix 
MII/300 trailed the Pentium 11/300 
by 33 percent Thus we see that 
Cyrix's PR ratings, which are 



Intel-equivalent clock speeds 
Instead of the actual speed, hold 
true for overall system perfor- 
mance but not for CPU perfor- 
mance alone. 
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Bold type denotes first place. MHz Score 



AMD K6-2/266 


66 


20.4 




AMD K6-2/300 


too 


23.4 




Cyrix MII/300 


66 


21.3 




Intel Celeron/266 


66 


17.0 




Intel Celeron/300 


66 


17.4 




Intel Pentium MMX/233 


86 


17.5 




Intel Pentium 11/266 


66 


22.3 




Intel Pentium 11/300 


88 


23 8 




Intel Pentium 11/333 


66 


24.5 




Intel Pentium 11/350 


100 


25 7 




Intel Pentium 11/400 


100 


28.2 





A You can see the effect of the 

100-MHz system bus on the AMD 
processors when you compare 
the results of the two K6-2 
entries. The K6-2/300, running on 



a 100-MHz bus, kept pace with the 
Pentium n 300, while the K6- 
2/266, running on a 66-MHz bus, 
lagged behind the Pentium II/266 
by 9 percent. 



transfer efficiencies and increased concurrency for data reads and 
writes to and from system memory, processor cache, and the graph- 
ics adapter. The driver was not fully optimized for performance at 
the time of testing and could provide greater benefits in the future. 
Using the beta driver, and with the registry set to recognize a 
3DNow!-capable processor, the AMD K6-2 chips' performed 
better but still not at the level of the Pentium lis: The K6-2s gained 
4 to 5 frames per second, but the Pentium lis, as expected, gained 
nothing. 

We also ran 3D WinMark, which is not 3DNow!-enabled, in a 
configuration similar to the Forsaken tests. When we tested using 
DirectX 5.0 as a control, the Pentium II chips were again the lead- 
ers. The K6-2/300 CPU tied the Pentium 11/300 CPU when using 
the driver provided by STB with the registry processor ID enabled. 
The K6-2 chips showed gains of over 30 percent when the registry 
was set to recognize the K6-2 processor. 

PC Magazine Labs developed a Video Encoder test using the 
RealNetworks G2 RealVideo Encoder to encode an AVI file into a 
RealVideo file. With the encoder, we see the effect of MMX code 
in a real-world application. Although the test does use MMX code, 



it apparently relies on the standard FPU as well, because the results 
were nearly identical to those of our Synthetic Floating Point tests: 
The Pentium II-based chips took all the top spots. 

How We Tested 

We used machines with configurations as close to identical as 
possible in order to isolate CPU performance. The Pentium II 
processors were run on Intel 440BX motherboards, the Celeron 
processors on Intel 440LX motherboards, and the Socket 7 
processors (AMD K6-2, Cyrix Mil, and Pentium MMX) onTMC 
TI5VG+ motherboards using the VIA MVP3 chip set and 512K 
of L2 cache. We ran all tests with 64MB of 100-MHz SDRAM. 
We set the resolution to l,024-by-768 with 24-bit color for all 
tests except the Forsaken tests. Each system had a Seagate 
Medalist Pro ST39140A, a 9.1GB EIDE 7,200-rpm hard disk, 
and an STB Velocity 128 graphics card based on the nVidia 
RIVA 128ZX chip set with 8MB of on-board frame-buffer 
RAM. We used nVidia's 3DNow! -enhanced driver for 3-D test- 
ing under DirectX 6. In all cases, we tested the systems with 
Windows 98. 

We used our benchmark test program ZD Winstone 98 to measure 
overall performance on all processors. Winstone 98 is divided into 
two parts: ZD Business Winstone 98, focusing on mainstream 
applications, and ZD High-End Winstone 98, emphasizing CPU 
and graphics-intensive applications. We ran only our Business 
Winstone 98 tests, which measure the time a PC takes to execute a 
set of scripts that exercise nine of the best-selling Windows 95 
applications. Business Winstone 98 weights a PC's test timings 
based on the applications' unit market shares; it derives a compos- 
ite number and converts that to a relative score. (The score is rela- 
tive to the performance of a Dell Dimension Pentium/133 with 
32MB of RAM, at l,024-by-768 resolution with 16-bit color, 
running Windows NT 4.0 with Service Pack 3. The base score is 
defined as 10.) 

ZD WinBench 98 measures a system's graphics, disk, CPU, CD- 
ROM, and full-motion video performance under Windows 95/Win- 
dows 98; for this roundup, we ran only the CPU test. The CPUmarkg 
score gauges the speed of a PC's processor subsystem, which in- 
cludes the CPU, primary and secondary cache, and system RAM, 



ZD 3D WinMark 98 



Forsaken 



DX6and STB driver 



DX6 and nVidia driver 







DX5and 


0X6 and STB driver 


DX6and nVidia driver 


DX5and 


without 


with 


without 


with 




Bus 


STB driver 


without 


with 


without 


with 


STB driver 


3DNow! 


30Now! 


3DNow! 


3DNow! 


High scores are best- 


speed 


with 3DNow! 


30Now! 


3DN0W1 


3UNowl 


3DNowl 


(frames per 


(frames per 


(frames per 


(frames per 


(frames per 


Bold type denotes first place. 


IMHzl 


Iscore) 


(score! 


Iscorel 


(Score) 


Iscorel 


second) 


second) 


secondl 


second) 


second) 


AMD K6-2/266 


66 


340 


468 


672 


460 


62B 


4-:. o 


49.0 


49.4 


44.2 


499 


AMD K6-2/300 


100 


393 


btO 


799 


496 


ess 


50.0 


54.8 


60.4 


4? 6 


S1.1 


Cyrix MII/300 


66 


262 


N/A 


99BHH 


SUMS 


9H9P 


48.2 


N/A 


N/A 


N/A 


N/A 


Intel Celeron/266 


86 


43c 


N/A 


N/A 


N/A 


N/A 


48.1 


N/A 


N/A 


\ A 


N/A 


Intel Celeron/300 


MM 


te» 


9&KK& 










N/A 


N/A 


N/A 


N/A 


Intel Pentium MMX/233 


86 


344 


N/A 


N/A 


N/A 


N/A 


49.4 


N/A 


N/A 


N/A 


N/A 


Intel Pentium 11/266 


66 


565 


MSB! 










52.7 


52.6 


51.3 


51.6 


Intel Pentium 11/300 


86 


623 


797 


799 


782 


781 


53.0 


55.5 


54.1 


54.4 


54.6 


Intel Pentium 11/333 


66 


679 


N/A 


MM 


N/A 




S6.3 


N/A 


N/A 


N/A 


N/A 


Intel Pentium 11/350 


100 


721 


N/A 


N/A 


N/A 


N/A 


55 4 


N/A 


N/A 


N/A 


N/A 


Intel Pentium 11/400 


100 


790 










54.6 


N/A 


N/A 


N/A 


N/A 



N/A — Not applicable: We ran these tests only on 266- and 
from nVidia. Version 4 1 0 250 With 3D Now!— This test 

A Interestingly, even without the 

help of 3DNow! instructions built 
Into 3D WinMark core code, the 
K6-2 chips showed improvements 
when we enabled the registry to 



300-MHr Pentium II and K6-2 systems 0X5— DirectX 5.0. DX6— DirectX 6 Beta. STB driver — A non-3DNow! driver supplied by STB. nVidia driver — A Beta 3DNow'-enabled driver 
was run with the registry key that identifies the processor enabled. Without 3D Now! — This test was run with the registry key that identifies the processor disabled 



Identity 3DNow! processors. That's 
because 3D WinMark uses 
DirectX-6 transform and lighting 
modules, which are 3DNowl- 
enabled. 



under 32-bit operating systems. CPUmark 32 emulates the CPU 
activity of real-world 32-bit applications. 

We used 3D WinMark 98 to evaluate 3-D graphics perfor- 
mance and to assess a system's ability to execute certain 3-D 
rendering features. We first perform the 3D Quality test to deter- 
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Floating Point Tests 




MMX Tests 




A High scores are best. 
T Low scores are best 
Bold type denotes first place 


Bus 
speed 

MHz 


Synthetic 
Floating Point 

Score A 


ZO 3D Photoshop: 
WinBench 98: Lighting Effect 
Processor Minutes seconds 
Score A ▼ 


Photoshop: 
Gaussian Blur 

Seconds ▼ 


Photoshop: 
Unsharpen 
Mask 

Seconds ▼ 
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Encoder 
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Intel Pentium 11/400 
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mine which of the 25 tested features the graphics card supports 
(the results are not charted). We then run the performance 
portion of 3D WinBench 98 to obtain the various 3D WinMark 98 
scores. The test is made up of 19 scenes; each scene is rendered 
by hardware if the 3D Quality test shows that the graphics card 
supports the needed features. If not, the scene is rendered in 
software. We installed DirectX 5.0 before running the test ma- 
trix. We also used a beta copy of DirectX 6.0 for certain test 
runs. The new DirectX 6.0 contains support for 3DNow! Finally, 
for some test runs, we set a switch in the registry which turned 
the ability to identify the processor and its support of 3DNow! 
on or off. 

We also used 3D WinBench as a Processor test, setting the 
test parameters to run the standard 3D WinBench but not 
render the output to the screen. This measures the CPU's abili- 
ty to handle the floating-point intensive geometry and lighting 
tasks without adding in the graphics card's 3-D rendering 
engine. 

Ed Henning, director of ZD Labs, Europe, developed our 
Synthetic Floating Point test, which consists of five algorithms to 
solve Poisson's equations, fast Fourier transform (FFT), calcula- 
tion of planetary orbitals, calculation of areas of polygons, and a 
Gauss- Jordon elimination-of-coefficient matrix of linear equa- 
tions. The algorithms are weighted to reflect real-world usage and 
yield a single score. 

Various filters in Adobe Photoshop 4.01 were used to test 



A By adding a second MMX unit 

to the K6-2, AMD was able to 
match Intel's performance. The 
K6-2/300, with Its 100-MHz system 
bus, came In ahead of the Pentium 
II/300 on both Photoshop filter 
tests— the Gaussian Blur test and 
the Unsharpen Mask test The K6- 
2/268 (with a 66-MHz system bus) 
also beat all the Pentium II units 
except the 350- and 400-MHz 
Pentium II CPUs (which have 100- 
MHz buses) on the Unsharpen 
Mask test 

MMX and floating-point performance. We used the primarily 
integer-based Gaussian Blur and Unsharpen Mask filters to test 
MMX processing, and we used the Lighting Effects filter to test 
floating-point processing. We used a 15MB image for all tests to 
reduce disk activity substantially. The Gaussian Blur filter was 
applied with the radius value of 1.0. We ran Photoshop's internal 
timers to measure the elapsed time for all tests. 

To test the new 3DNow! multimedia extensions in the AMD 
K6-2 chips, we ran a matrix of tests using the game Forsaken 
under DirectX 5.0 and DirectX 6.0. (We used DirectX 6.0 in a 
beta version; a final version should be released by the time you 
read this.) All tests were run at 800-by-600 resolution, and we 
limited testing to the 266- and 300-MHz versions of the Pen- 
tium II and K6-2. We ran Forsaken's demo and used its built-in 
frame counter to get our results. We also ran Forsaken with 
DirectX 5 and the standard graphics card driver supplied by 
STB as a control, then ran DirectX 6.0 and a beta version of a 
driver from nVidia that contains K6-2 optimizations for the 
RIVA 128ZX chip set on the STB card. For some tests, we set 
the registry to recognize the processor and its support of 
3DNow! 

PC Magazine Labs developed a Video Encoder test using the 
RealNetworks G2 RealVideo Encoder to encode an AVI file into 
a RealVideo file. The encoder uses MMX instructions and is a 
good example of a real-world MMX application beyond image- 
editing software. 



them. Merced initially will appear mostly 
in systems selling for more than $10,000 — 
often much more. By 2002, sub-$5,000 
Merced PCs are likely, and in 2003 or 
2004, they could reach the mainstream PC 
market. 

MOBILE 

Until early this year, Intel had the mobile 
processor market to itself. None of 
Intel's competitors was able to deliver 
chips with power consumption low 
enough for a notebook computer. 
Mobile Pentium MMX remains popular 
in notebooks — the only market where 
Intel continues to support the older 
CPU — and Intel finally added Pentium 
II as a mobile option in April. 



The first big win for an Intel alterna- 
tive in a top-tier notebook computer 
came when Compaq added a model in 
January based on Cyrix's MediaGX. 
Compaq also offers notebooks based on 
AMD's K6. IDT hopes to make inroads in 
the notebook market with its WinChip. 

THE FUTURE: MOBE JTC6 Vendors 

At least one more competitor will join the 
PC microprocessor market this year, and 
two or three more are likely to throw their 
hats into the ring next year. Rise Technol- 
ogy, a start-up based in Silicon Valley that 
has been designing an xS6 processor for 
several years, has begun sampling early 
silicon. Rise will disclose the chip design 
at Microprocessor Forum in October 



{www.mdronline.com/mpf). The com- 
pany is expected to focus on the low-cost 
PC market. 

In 1997, STMicroelectronics (formerly 
SGS-Thomson and an early partner of 
Cyrix) acquired design house Metaflow 
Technology. Rumor has it that the com- 
pany's high-performance Jt86 processor 
will be offered in a slot 1 module. 

A secretive start-up named Transmeta 
has been working for about two years on 
a CPU for PCs, which is rumored to have 
its own internal instruction set but to use 
a fast software translator to execute *86 
instructions. Transmeta has raised a large 
(undisclosed) amount of venture capital 
and is well staffed; a product debut is like- 
ly in 1999. EQ 
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Copy 



Although It sounds 
like a simple Issue, 
color can be quite 
complex. The 
reason Is that 
different devices, 
such as scanners, 
monitors, and 
printers, each have 
different ways of 
producing color, so 
that what you see 
on screen is not 
necessarily what 
you get in print. To 
fix this, graphics 
programs rely on a 
color- manage- 
ment system, or 
CMS. Many pro- 
grams now inte- 
grate support for 
standard ICC 
(International 
Color Consortium) 
device profiles. The 
result Is more 
reliable color. 



Layers & Objects 

Layers and objects 
have become 
standard features 
in graphics soft- 
ware. The advan- 
tage of using layers 
is that you can 
combine multiple 
images and add 
new elements, such 
as brushstrokes, to 
projects without 
permanently 
changing the 
original images. 
Because objects on 
layers can be 
edited or removed, 
you can experiment 
freely without fear 
of ruining an image 
or losing your work. 



I Software 

In novations in desktop 
image editing and illus- 
tration are expanding 
the palette for design 
professionals. 

By Sally Wiener Grotta and Daniel Grotta 

professional 

graphics 

Graphics software is one of the hottest growth areas in 
computing. Image-editing and illustration programs are now called 
upon to create projects for a variety of media — from print to the Web, 
and in a variety of formats — from Web-page buttons to billboards. To 
meet these challenges, graphics vendors have been expanding their 
programs' repertoires, adding increased use of image layers, better 
multiple undos, vastly improved color management, integrated Web 
graphics tools, and enhancements that boost productivity. Together 
these developments open up new possibilities for design professionals. 

This year's review of professional graphics software covers ten 
products in two categories: image editing and illustration. To test 
image-editing software, we looked at three key areas: photo editing, 
compositing (combining or collaging two or more images), and 
painting. Our illustration software tests focused on artistic and tech- 
nical drawing. In addition, in both categories, we tested each pro- 
gram's print and Web output abilities. 



Image Editing 

Adobe Photoshop 5.0 156 

Corel Photo-Paint 8 166 

Painter 5 172 

Picture Publisher 8 178 

QFX6 25 180 

Wright Design 2.0 181 



Illustration 

Adobe Illustrator 8.0 (beta) 184 

Canvas 5.0.3 189 

CorelDraw 8 191 

FreeHand8 195 

Editors' Choice 153 

Add-On Infinitum 177 
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Web Graphics 

As a graphics 
medium, the Web 
poses unique 
demands. Most 
graphics programs z 
can import and 
export GIF, JPEG, 
and PNG formats. 
Other features to 
look for include the s 
ability to reduce 
graphics from 
photo-realistic, 
24-bit color to 
Web-friendly 8-bit 
color and the 
ability to create 
imagemaps. 

Vector Graphicsz 

The forte of illus- 
tration packages, 
vector graphics 
offer several 
advantages. First, 
vector graphics 
can be magnified one 
reduced without 
any loss of detail. 
Second, they tend 
to be smaller than 
bitmap files, so 
vector graphics 
are well-suited to 
the Web. 



ONLINE 



CTQ. 



Visit our Web site i 
(www.pcmag.com) \> 
for more product 
reviews and the 
latest news on 
graphics software. . 



SOFTWARE 

Professional Graphics 



PrOfeSSiOnal graphiCS terminOlOgy By Sally Wiener Grotta and Daniel Grotta 



Image Editing vs. Illustration 

In technical terms, image-editing 
programs are designed to work 
primarily with bitmapped images, and 
illustration programs are designed to 
handle vector graphics. 

A bitmapped image (also known as a 
raster image) is made up of an array of 
thousands or millions of small squares 
called pixels. Bitmaps 
are typically used for 
photographs or 
painted images. 
The disadvan- 
tages of bit- 
mapped graphics 
are that (1) they 
usually require more 
system resources, and 
(2) they are resolu- 
tion-dependent, 
so that when 
magnified they 
appear jagged. 

Vector graphics 
are made up of objects such as shapes, 
lines, and fonts, which are defined 
mathematically, not by pixels. Vectors 
are better suited to graphics composed 
of basic shapes, as in a corporate logo. 
They tend to be smaller and require less 
system resources, and they are resolu- 
tion-independent, so they can be 
shrunk or magnified with no loss of 
detail, as the magnified inset shows. 

Selections, Masks, and Alpha 
Channels 

One of the more common tasks in an 
image-editing program is creating a 
composition 
from two or 



ALPHA CHANNEL 




ra 




more images. To 
do this, you 
need powerful 
selection and 
masking tools. A 
mask is used to cover portions of an 
image so that any changes you make 
are applied only to the exposed areas. 
Masks are often saved in an alpha 
channel, a channel that stores noncol- 
or information about an image. 

To create the composite image 
shown in our first example, we had to 
cut the man from the original image 





and place him in our project. The 
dotted line that surrounds the man 
shows the area that has been select- 
ed. Image-editing programs include 
tools for making regularly shaped 
selections, such as rectangles and 
ovals, and free-form selections using 
pens and other tools. 



An alpha channels a separate, 
gray-scale channel that is saved with 
an image's color channels. (In this 
example, we are using an RGB image, 
so the color channels are red, green, 
and blue.) When you add a mask to an 
alpha channel, it works like a card- 
board stencil that you might place over 
a picture to outline areas that you want 
to work on (as shown). 

The black and white areas on an 
alpha-channel mask represent fully 
opaque and fully transparent areas, 
respectively, and levels of gray repre- 
sent varying degrees of translucency. 
In the next example, we placed a 
gradient mask that goes from black to 
white — with grays in between — on the 
alpha channel of the image of the sky. 
Then, when we selected the areas that 
showed through the mask and pasted 
them onto the image of the bottles, it 
created a gradual transition from the 
sky to the bottles. 

Web Graphics 



Color Models 




Many graphics 
programs let you 
select objects or areas 
in an image and create 
hot spots, areas that 
link to the URL of a 
Website. In this 
example, we used 
Micrografx's Picture 
Publisher 8 to select 
an area of our painting of a flower, 
opened the Object Properties dialog 
box, and assigned a URL 
{www.pcmag.com) to that area. When 
the file containing the URL link is 
saved, it creates an image map that 
defines the area of the image that has 
been assigned as a hot spot. When the 
file is viewed within a Web browser, 
the cursor turns into a pointing hand to 
indicate that you can click on this area 
to jump to PC Magazine's Web site. 
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Color is described in 
scientific terms by 
using color models. 
In these models, any 
color is described 
as a mixture of 
primary colors. RGB (which is the 
model best suited for computer 
screens) mixes red, green, and blue. 
CMYK (the model most often used for 
printing) uses cyan, magenta, yellow, 
and black. Other color models include 
CIE Lab, HSB, and spot colors, such as 
Pantone or Trumatch. In the example 
here, we show how a single color is 
represented using several different 
color models. 

Color Management 

To ensure that what you see on- 
screen iswhatyou get in print, color 
management is critical. Color manage- 
ment produces color all the way from 
scanners and digital camerastothe 
screen to printers, color proofers, and 
image setters. The International Color 
Consortium (ICC) has established a 
standard for creating profiles. In this 
example, we created an ICC profile for 
our monitor in Photoshop. 




Our story takes in all the usual sus- 
pects — including products from Adobe 
and Corel — with one exception: Macro- 
media's xRes (Macromedia has not 
updated xRes in a year). Adobe was still 
working on the next version of Illustrator 
during our testing cycle; the final version 
should be available in September. We 
tested an early beta of Illustrator 8.0 for 
this roundup. 

Traditionally, image-editing and illus- 
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tration programs have occupied separate 
worlds. Image editors were designed for 
bitmap images such as photographs, while 
illustration packages were object-oriented 
tools used for vector graphics. But these 
distinctions aren't so clear-cut anymore. 
For instance, image-editing programs now 
feature better text-handling and layout 
tools. Similarly, illustration programs are 
becoming more detail-oriented, allowing 
the use of colors and effects to produce 



more realistic-looking (that is, bitmaplike) 
images. Two products, Deneba's Canvas 
5.0.3 and Wright Design 2.0, straddle both 
categories and throw in some page layout 
tools to boot. 

Layers and objects — once the domain 
of illustration packages only — have now 
become the standard in image-editing 
programs as well. The advantage of using 
layers is that you can add new elements 
such as brushstrokes to projects without 

Copyrighted m 



SOFTWARE 



Professional Graphics 



Image editing: Adobe Photoshop 5.0 
Illustration: CorelDraw 8 





n he term "professional graph- 
ics" covers a lot of ground. 
Designers use graphics software 

fniTHDC' to prepare existing images for print 01 
PliniPC t ' 1c ^ c ' 1 - illustrators use these packages 
unUluL to create original works of art, and engi- 
neers and architectural designers rely or illustration 
programs to draf t 2-D models. With all these applica- 
tions, choosing the best products was no easy task. 

In the image-editing category. Adobe Photoshop 
5.0 is our program of choice this year. Photoshop 
excels in the two areas that we feel are most important 
to the majority of design professionals: image editing 
(or photo editing) and compositing — the process of 
combining elements from two or more images to cre- 
ate a new image. This new version of Photoshop also 
includes some major new features users have been 
clamoring for including multiple undo and redo using 
the History palette, better text handling. Layer 
Effects, and integrated ICC (International Color Con- 
sortium) support. 

Photoshop is still not perfect. Its painting tools are 
adequate, but they can't match those of Corel Photo- 
Paint 8 and MetaCreations' Painter 5. And Photoshop's 
Web graphics features are minimal compared with those 



of Photo-Paint and Micrografx's Picture Publisher 8. 
(Adobe's answer for Web graphics is a separate product 
called ImageReady.) Picture Publisher earns an honor- 
able mention in this category for its Web graphics tools, 
and Painter gets an honorable mention for its unique 
natural-media painting capabilities. 

In our illustration category, CorelDraw 8 was the 
only product capable of doing everything, making the 
software our current choice for creating vector graph- 
ics. CorelDraw earned above-average scores on all 
four of our illustration tasks: artistic illustration, tech- 
nical illustration, print output, and Web output. 

This version of CorelDraw includes several usabil- 
ity enhancements, most notably the ability to apply 
and edit drop shadows and distortion effects directly 
using drag-and-drop operations. A new Palette Editor 
lets you create and edit custom color palettes. Corel- 
Draw also includes a decent set of technical illustra- 
tion tools. Finally, the program's print output has 
improved significantly, and its Web tools are thorough 
and well integrated. 

Although we did not consider Adobe Illustrator 8.0 
for Editors' Choice because it was still in beta during 
our testing, this new version looks very promising. 
Macromedia's FreeHand 8 offers the best Web tools, 
including Flash animation, and Deneba's Canvas 5.0.3 
earns high marks for technical illustration. 




affecting the underlying images. Because 
graphical elements on layers can be edit- 
ed or removed, you can experiment freely 
without fear of ruining an image or losing 
your work. Not all image-editing pack- 
ages take the same approach to layers. 
Micrografx's Picture Publisher 8 and Ron 
Scott's QFX 6.25 use layers or objects for 
compositing but not for painting. At the 
opposite extreme, Wright Design defines 
everything, even brushstrokes, as objects 
that are filled with layers. 

Basic image-editing functions, such as 
controls for adjusting color, exposure, and 
focus — or for applying special effects — 
reached a level of maturity years ago. 
Advances in this area are now related 



more to how effects are applied and 
whether they can be changed easily later. 
Currently Adobe Photoshop 5.0, Corel 
Photo-Paint 8, MetaCreations' Painter 5, 
and Wright Design are taking advantage of 
layer technology to add reeditable objects 
that apply effects to underlying layers, such 
as drop shadows on text. We expect these 
productivity-enhancing tools to become 
even more prevalent in coming years. 

This year, it seems that graphics ven- 
dors have placed as much emphasis on 
being able to undo things as they have on 
actually doing them. Photoshop's History 
palette, Photo-Paint's Undo list, and Pic- 
ture Publisher's Command Center all 
save recent changes to an image so that 



Our Contributors: Sally Wiener Grotta, Daniel Grotta, Jan Ozer, and 
Luisa Simone are contributing editors of PC Magazine. Will Fastie is a frequent con- 
tributor, and Matthew Graven is a staff editor of PC Magazine. Diane Jecker was 
the project leader, and John Morris was the associate editor in charge of this story. 



you can skip back to a previous version. 
But not all undos are created equal. 
Photoshop's History palette cannot be 
saved with the image or as a separate file 
(although periodic snapshots can be 
archived). Picture Publisher's list lets you 
return to a previous change, such as a fil- 
ter or a hue shift, and adjust its parame- 
ters — something neither Photoshop nor 
Photo-Paint supports. Photo-Paint also 
does not permit branching (or nonlinear 
editing) using the Undo list. And only 
Photoshop has a History Brush, which 
allows users to paint selectively from a 
previous version of an image onto the cur- 
rent version. 

Illustration programs are also getting 
tools that encourage greater experimen- 
tation and creativity. Drawing tools such 
as Macromedia FreeHand 8's Freeform 
push-and-pull tool and Adobe Illustra- 
tor's new Pencil are more intuitive than 
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INTRODUCING THE RIVA TNT 3D PROCESSOR. 




Hold onto your armrests.. .you're not going to believe your eyes. The new RIVA TNT graphics processor 
delivers the most stunning, realistic graphics ever seen on a personal computer screen. 

The RIVA TNTs 32-bit color TwiN Texel pipeline with support for 16 Megabytes of frame buffer dares 
3D applications to run at an unheard of 1600x1200 resolution. RIVA TNT also delivers explosive 2D for your 
business applications, like Photoshop. 

The RIVA TNT is the first 3D processor to provide hardware support for Microsoft's new DX6 API, as well 
as full OpenGL support for professional applications on the Windows platform of your choice. And it's available 
only from the best graphics card suppliers in the world such as Diamond, STB, Creative Labs and Elsa. 

Whether you are running one of the many new graphics-rich business applications, or playing the hottest 
new games, the RIVA TNT will blow you away. But don't just take our word for it. Head to our website at 
www.nvidia.com and we'll link you to those who have experienced the RIVA TNT firsthand. Then brace yourself; 
'cuz this baby will blow the 3D market sky high. 



CCopyrigm 1MB NVIDIA Corporation. NVIDIA, the NVIDIA l°oo «VA TNI and Bringing 
3D to tltt World Aft trademarks of NVIDIA Corporation. All other names are registered 
trademarks o' their respective companies. Alt rights reserved. 




AVIDIA 



BRINGING 3D TO THE WORLD 



Choose 046 at www.pcmag.com/infolink 



GRAPHICS. 



SOFTWARE 

Professional Graphics 



the traditional Bezier tool. CorelDraw 8's 
Lens Effects and FreeHand's transpar- 
ency options greatly enhance an object, 
and other bitmaplike effects, such Corel- 
Draw's texture fill, lend near-photo- 
realism to illustration. 

Last year, we reported that color man- 
agement was still problematic on the PC. 
This year, we're happy to report that color 
management is greatly improved, thanks 
to better support for ICC (International 
Color Consortium) profiles. ICC is a stan- 
dard for writing hardware device profiles 
to ensure that the color you see on-screen 
matches what you get in print. Apple's 
ColorSync and Microsoft ICM 2.0 (Image 
Color Management) are based on the 
ICC standards. Software and hardware 
vendors are already taking advantage of 
ICC, fine-tuning the profiles for optimal 
output. The results are astonishing. For 
example, Picture Publisher's color is now 
right on. Photoshop's print quality is still 
the finest, but on our tests, its color fideli- 
ty was average. 

Because these programs were initially 
designed for print and prepress, the Web 
graphics features vary greatly. Most pro- 
grams allow you to reduce 24-bit photo- 
realistic images to 8-bit images that are 
appropriate for the Web. But Photo-Paint 
and Picture Publisher currently offer the 
best integrated Web tools. You can con- 
vert objects into hot spots by simply enter- 
ing the target URLs in their Properties 
dialog boxes. Both allow you to generate 
client- and server-side image maps. When 
downsampling images to indexed (8-bit) 
color. Picture Publisher provides previews 
plus download estimates, and the images it 
produced looked best in our browser. 

Other programs such as Photoshop, 
QFX, and Wright Design rely on sepa- 
rate utilities for Web graphics features. 
Adobe has created a separate program, 
ImageReady, which can be used with 
Photoshop or as a standalone program. 
In fact, Web graphics have become so 
important that a separate image- 
optimization and automation category 
has emerged. In addition to ImageReady, 
this new category includes standalone 
programs such as Macromedia's Fire- 
Works and Equilibrium's DeBabelizer 
Pro, plug-ins such as Digital Frontiers 
HVS Color, and even online optimizers 
such as Raspberry Hill's GIF Wizard. 



Although we'd prefer to see these Web 
tools integrated with mainstream image- 
editing programs — as Corel and Micro- 
grafx have done — these companion tools 
are certainly a viable alternative. 

Perhaps graphics software as a catego- 
ry is growing a little too fast. Most of the 
products we looked at are having trouble 
keeping up in all these growth areas, and 
no one program excels at everything. Pho- 
toshop and Wright Design offer the best 
photo-editing and composition tools. But 
Wright Design offers little in the way of 
painting tools, and neither program places 



much emphasis on Web features. Picture 
Publisher is great at Web graphics but 
mediocre in other areas. Illustrator and 
FreeHand excel at artistic illustration — 
and FreeHand has some great Web fea- 
tures — but both are lacking in technical 
illustration tools. Corel's products proba- 
bly come closest to addressing all areas, 
but Photo-Paint still has some problems to 
resolve in the critical area of compositing. 

Therefore it is important to pick the 
graphics packages tailored to the jobs you 
perform most often. Our hands-on prod- 
uct reviews will give you a good head start. 



image editing 




Adobe Photoshop 5.0 




$850 street (upgrade from any version, $200; upgrade from 
Photoshop LE, $300). Adobe Systems Inc., San Jose, CA; 
800-492-3623, 408-536-6000; www.adobe.com; 501 at 
www.pcmag.com/infolink. 

With the release of Photo- 
shop, Adobe helped invent 
the desktop imaging market, 
but in recent years it seemed 
as if Adobe had left innova- 
tion to its competitors. That 
is, until the release of Photo- 
shop 5.0, one of the more significant 
upgrades to come from Adobe in years. 
Among the many improvements in this 
version are multiple levels of undo and 
redo, enhanced text handling, better color 
management, and new productivity tools. 
Photoshop 5.0's painting tools are only 
average and Web features are minimal, 
but when you combine its new features 
with the best output in the business, it 
remains the benchmark. 

Perhaps the single most important 
advance in Photoshop 5.0 is the History 
palette, which maintains a list of all recent 
actions so that you can backtrack to any 
previous stage in the editing process. 
Along the way, you can take snapshots of 
your project. 

When using the History palette, you 
can either delete specific steps or undo 
steps; the latter functions like a one-click 
multiple undo, deactivating all subse- 
quent steps. You can't return to a step and 
change its parameters. However, you can 
configure the History palette for non- 
linear editing so that you can return to a 
prior version of your project and undo 



that step without sacrificing subsequent 
edits. You can't save the history with the 
image, but you can save snapshots. 

The History Brush can be used to paint 
the contents of a prior version of the 
image onto the current version. For exam- 
ple, you can apply a Gaussian Blur to your 
entire picture, remove it, and then use the 
History Brush to paint the Blur onto 
selected areas only. 

Photoshop 5.0 also addresses some 
long-standing complaints about the pro- 
gram's text tools, adding tracking, kern- 
ing, leading, and baseline shift. Each char- 
acter can be a different size and font, but 
color applies to the entire text block. The 
new vertical type tool is so useful that it is 
hard to imagine how users ever func- 
tioned without it. 

The new Layer Effects feature makes 
it easy to add shadows, glows, bevels, and 
embossing to text or to any other item 
that resides on its own layer. Each time 
you make a change to that layer, the 
effects are automatically updated. For 
example, if you move text, its shadow will 
move with it. And the effects remain 
editable. 

In addition to a proprietary color-man- 
agement system, Adobe has added sup- 
port for device profiles based on the ICC 
standard. This version of Photoshop sup- 
ports sRGB, a proposed standard that 
would eliminate the need to profile each 
monitor separately. Users would still need 
ICC profiles or other color management 
systems across the entire workflow. 

The core tasks of image editing are 
photo editing and compositing. In these 
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WE COULD 



BRAG ABOUT ALL OF MICRON'S 
S GREAT REVIEWS AND IMPRESSIVE AWARDS. 



ft 



TALK ABOUT MICRON'S AMAZING NEW PRODUCTS, 
_ LOW PRICES AND STELLAR CUSTOMER SERVICE. 




SHOW OFF MICRON'S HIGH PROFILE. 
SUPER SAWY CLIENTELE. 



SO. HERE WE GO, 



Copyn 



TIM WILUTS, LEVEL DESIGNER FOR QUAKE II, USES 
THE MICRON MILLENNIA FOR ITS MENACING POWER. 
(AND ITS ANYTHING BUT MENACING PRICE) 




As Lead Map Designer for id Software, Tim Willits 
was charged with crafting the techno-palaces of 

Quake and Quake II. The 
challenge was to build an 
unprecedented labyrinth 
of blissful mayhem. And 
to put each level to the test, Tim realized he 
would need nothing less than the blazing power 
of the Micron " Millennia*. In the cutthroat, 
budget-driven 
environment of 
software design, 
the tools make or 
break a project. 



Through thousands of grueling hours of level 
testing, the Millennia delivered rock-solid 
reliability and lightning-fast processing, all at a 
price just as impressive as its performance. 
As with many Micron customers, Tim was duly 
impressed. "I liked the Micron I have * 
at work so much, I bought another 




one for my home. All of my game 
playing is now on a Millennia." Call 
us and discover for yourself the killer 
performance and remarkable affordability that 
power users of all kinds have already found in 

the 400MHz 
Millennia. 



'Power users will love the new Micron Millennia. " 

- PC Magazine 
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"MICRON'S MILLENNIA 400 DVD EDITION WAS 
THE FASTEST OF ALL WITH A MIND-BENDING 
PC WORLDBENCH SCORE OF 210." 

PC WORLD ONLINE "BEST BUY," MAY '98 
users around rely on the Micron" Millennia 
desktop. No matter how strenuous your 

demands, no matter how colossal 
the task, we invite you to put a 
Millennia desktop to the test. You'll 
be hard-pressed to find a Pentium II 
system as powerful and affordable 
as the Micron Millennia desktop. 



Just named PC World "Best Buy" for power 
desktops, the Millennia* 400 continues Micron's 
tradition of industry-leading, 
award-winning performance. 
Perhaps that's why some of the 
most prominent power 
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Micron MicroTower featured in photo. 



(Complete 300MHz Micron Systems Starting at Just $1,249) 



The Power of Pentium II at Breakthrough Prices 



Millennia C300 



Millennia 350 



Millennia 400 



Millennia 400 



1 Intel Celeron " processor JOOMHz 
' 32MB SDRAM Memory 
1 4.3GB Ultra ATA hard drive 

• 15* Micron 500Vx monitor (13.8" display) 

■ New MicroTower'" Case 
' 82440EX chip set 

' 2MB Flash BIOS 

■ 3.5* floppy drive 

' 32X max speed CD-ROM drive 

' nVidia Diva 128, 4MB SGRAM 3D AGP graphics 

' PO 64-votce Wavetable sound 

• Advent AVOW stereo speakers 

' 3Com/U.S. Robotics S6K WnModem" 
' 104-key enhanced keyboard 

■ Microsoft IntelliMouse' 

• Microsoft Windows' 98 

1 Microsoft Home Essentials with 

Microsoft Power Pa k 
1 5-year/3-year Micron Power" limited warranty 



1,249 



UPGRADE TO: 

• 6.4GB Ultra ATA hard drive 

' 17" Micron 700Vi (15.9* display) monitor 



• Intel Pentium II processor 350MHJ 

• 64MB 100MH: SDRAM 

• 8.4GB Ultra ATA hard drive 

• 17" Micron 700Vx (15.9" display) monitor 

• New MicroTower Case 

• 82440BX drip set 

• 512K8 Internal cache, 2MB Rash BIOS 

• 3.5" floppy drive 

• 32X max speed CD-ROM drive 

• nVidia Riva 128. 4MB SGRAM 3D AGP graphics 

• PO 64-wice Wavetable sound 

• Advent AV0O9 stereo speakers 

• 3Com U.S. Robotics 56K WinModem" 1 

• 104-key enhanced keyboard 

• Microsoft IntelliMouse 

• Microsoft Windows 98 

• Microsoft Home Essentials with 
Microsoft Power Pak 

• 5-year/3-year Micron Power limited warranty 



Bus. Lease $»l 700 Bus. Lease 
$44/mo. lf/9%7 S63/mo. 



UPGRADE TO: 



' Iomega 100MB Zip drive 

■ DVD-ROM drive and PQ decoder card" 



• Intel Pentium II processor 400MH; 

• 64MB lOOMHj SDRAM 

• 8.4GB Ultra ATA hard drive 

• 17* Micron 700Vx (15.9* display) monitor 

• New MicroTower Case 

• 82440BI drip set 

• 512KB internal cache. 2MB flash BIOS 

• 3.5" floppy drive 

• 32X HDE variable speed CD-ROM drive 

• nVidia Riva 128. 4MB SGRAM 3D AGP graphics 

• 64-voke Wavetable 30 stereo sound 

• Advent AV009 stereo speakers 

• 3Com/Ui. Hobotio 5*K WinModem" 

• 104-key enhanced keyboard 

• Microsoft IrrteUiMouse 

• Microsoft Windows 98 

• Microsoft Home Essentials with 
Microsoft Power Pak 

■ 5-year / J-year Micron Power limited warranty 



Intel Pentium n processor 400MH: 

128MB lOOMHi SDRAM 

10GB Ultra ATA hard drive 

19* Micron 900b (18* display) monitor 

MimTower Case 

82440BX drip set 

512KB internal cadre. 2MB Flash BIOS 
3.5' floppy drive 

32X FJDE variable speed CD-ROM drive 
Real 30 Slaughter 1740. 8MB AGP graphics 
64-votce WavetaMe 30 stereo sound 
Advent AVOW stereo speakers 
3Com U.S. Robotics 56K WinModem" 
104-key enhanced keyboard 



Microsoft Windows 98 

Microsoft Office 97 Small Business Edition 

5-year / 3-year Micron Power limited warranty 



lus. Lease $ff QAA Bus. Lease $0 AQQ Bus. Lease 
S63/mo. I.Oyy S66/mo. £,433 S87/mo. 



UPGRADE TO: 

' Iomega 10OMB Zip drive 

1 DVD-ROM drive and PO decoder card" 



UPGRADE TO: 

■ Iomega 100MB Zip drive 

■ DVD-ROM drive and PQ decoder card* 



$ 1,458 | «Vr '2,049 | $ 2,149 | $ 2,749 



Bus. Lease 
$96/mo. 
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ELECTRONICS 



Call Toll Free 888-665-5335 

www.micronpc.com/pcmag 



BOB PARKER RELIES ON TRANSPORT TREK NOTEBOOKS, 
BECAUSE IN INDY RACING, EVERY SECOND COUNTS. 
(AND SO DOES EVERY PENNY) 



To make the cut at the Indianapolis 500, every 
component, every member of the crew, and every 
piece of machinery must be as fast, affordable, 
and reliable as possible. Indy racing is a highly 
competitive business with millions of dollars in 
prize money, sponsorship, and equipment at stake. 

That's why Bob Parker, owner 
and founder of Parker 
Motor Sports, has relied on Micron™ systems for 
years. So when Parker needed unfailing telemetry 
between his G-Force/ Aurora Indy car and the pit 
crew, two Micron TransPort Trek ,M 
notebooks were the obvious choice. 
Now he and driver Jack Hewitt 





have the racing and computer technology 
necessary to compete against 
the world's best teams and to 
ensure that the business of 
racing Indy cars is a profitable 
one. If winning is important to 
you, call us and find out how the Micron 
TransPort Trek or other Micron systems can help 
you reach your goals as quickly and affordably as 
possible. (To read more about Micron and Indy, 

including Bob Parker's 
daily journal from the 
Indianapolis 500, go to 
www.micronpc.com/indy500). 
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MICRON TRANSPORT 
BUDGET NOTEBOOK 



Those who use them and those 
who test them agree. Micron 
notebooks are among the best 
available. Practically every 
notebook line we've 
released has won the 
coveted PC Magazine 




- RANKED #1 
BY PC WORLD. 

PC World, "Best Buy," April & May '98 

Editors' Choice award. And the 
TransPort Trek is no exception. 
Call Micron today and order 
any one of our award-winning 
notebooks custom configured 
to meet your specific needs. 



(Trek system featured in photo) 

Starts at |uft 17' thin, weighs as little as 6 9lbs 



TransPort Trek - Now With The Power Of The Intel 


• Pentium® II Processor 


TransPort* Trek " 


TransPort Trek 2 


TransPort Trek 2 


• Intel Pentium processor with MMX " 


• Intel Pentium U processor 233MHz 


• Intel Pentium II processor 266MHz 


technology 233MHz 


• 14.1" SVGA TFT display 


• 14.1" SVGA TFT display 


• 32MB EDO RAM 


• 64MB EDO ORAM 


• 64MB EDO ORAM 


• 3.2GB hard drive 


• 3.2GB hard disk drive 


• 3.2GB hard disk drive 


• 12.1" SVGA TFT display 


• 440 BX chip set 


• 440 BX chip set 


• 512KB L2 pipeline burst cache 


• 512KB L2 pipeline burst cache 


• 512KB L2 pipeline burst cache 


• PO bus with 128-bit graphics accelerator 


• 24x CD-ROM drive bay 


• 24x CD-ROM drive bay 


• USB, parallel, serial, VGA. PS/2, ports 


• Hard drive bay 


• Hard drive bay 


• S-Video Out: MPEG compatible 


• Floppy drive bay 


* Floppy drive bay 


• CardBus and Zoomed Video ready 


• Li-Ion battery bay 


• Li-Ion battery bay 


• Wavetable/3D positional sound 


• 4MB video memory 


• 4MB video memory 


• Microphone, stereo line-in/out jacks 


• Zoomed video capable 


• Zoomed video capable 


• 2 Type U or 1 Type UJ PCMCIA slots 


• CardBus ready 


• CardBus ready 


• 24X modular CD-ROM drive 


• Wavetable/30 positional sound 


■ Wavetable/3D positional sound 


• 2-way infrared port 


• S-Video Out; MPEG compatible 


• S-Video Out; MPEG compatible 


• Touchpad pointing device 


• Built-in stereo speakers & microphone 


• Built-in stereo speakers & microphone 


■ Modular floppy drive 


• 2 Type n or 1 Type III PCMCIA slots 


• 2 Type II or 1 Type III PCMCIA slob 


• Li-lon battery 


• Microphone, stereo line-in/out jacks 


• Microphone, stereo line-in/out jacks 


• Norton Anti-Virus 


• USB, parallel, serial. VGA, PS/2, ports 


• USB, parallel, serial, VGA, PS/2, potts 


• System Wizard Mobile Client 


• Microsoft Windows 98 


• Microsoft Windows 98 


• Microsoft Windows' 98 


• System Wizard Mobile Client 


• System Wizard Mobile Client 


• 5-year/ 1 -year Micron limited warranty 


• Norton Anti-Virus 


• Norton Anti-Virus 




• 5-year/l-year Micron limited warranty 


• 5-year/l-year Micron limited warranty 




• Microsoft Office 97 Small Business Edition 


• Microsoft Office 97 Small Business Edition 



MICRON 

^ ELECTRONICS 



Call Toll Free 888-665-5335 

www. micronpc.com/pc m a g 



TO HELP GUIDE THE FUTURE OF MEDICINE, 
STI MUST PROVIDE THEIR CLIENTS WITH 
UNWAVERING RELIABILITY AT REASONABLE COST. 

(THAT'S EXACTLY WHAT MICRON SERVERS PROVIDE) 



Since 1985, medical associations and pharmaceutical 
companies have enlisted Scientific 
Therapeutics Information, Inc., to develop and 
distribute research data used 
to keep doctors on the 
cutting edge of medicine 
This type of time-critical 
information must be 
accurate, affordable, and most importantly 
reliable. Which is why STI turned to Micron. Our 
NetFRAME servers provide the reliability, security, 
24x7 availability and price that allow STI to spend 
more time managing vital r 
information and less time 
managing its network 





systems. Perhaps that's why Bill Medico, STI's 
Information Technology Manager, provides STI's 
staff with the fastest, most reliable hardware on 
the market today by continuing 
to purchase additional 
NetFRAME servers, Micron 
desktops and award-winning 
notebooks. Thousands of people 

worldwide count on STI to help them get the 
data they need, and Micron is proud to give STI the 
technology edge to make that happen. If you're in 
the market for a server and are looking for the 
ultimate in reliability and price, call 
us and find out how we 
can help you. 






'NetFRAME has been providing quality, reliable server 
solutions for the past 13 years. " 
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THE NEW NETFRAME 3100 SETS A NEW 
STANDARD FOR ENTRY-LEVEL PC SERVERS. 



While fully loaded systems aren't always 
needed at first, the ability for a server to 
grow as your business grows is critical. 
The new Net FRAME 3100 provides that 
upgrade path. It incorporates mid-range 
features like hot-swap hard drives, 
convenient remote management 
technology and a highly integrated 




\ 



motherboard. It also features the 440BX chip 
set - Intel's latest chip set technology 
supporting 100MHz front side bus and 
100MHz SDRAM. Combined with the 
fastest processors available, this server 
offers networked businesses the 
performance of a dependable mid-range 
server at an entry-level price. 



Super Dependability At Highly Competitive Prices 



NetFRAME LV2001 


NetFRAME LV2000 


' Intel Pentium' n processor 300MHz 


• Intel Pentium II processor 300MHz 


• 64MB ECC SDRAM 


• 64MB ECC SDRAM 


• 4GB Ultra Wide SCSI-3 hard drive 


• 4GB Ultra Wide SCSI-3 hard drive 


• Dual processor support 


• Microsoft Windows NT' Server 4.0 


• 512KB integrated 12 ECC cache 


(10-user license) 


■ ECC SDRAM option (4 DIMM slots) 


• N0S support (3 first-year incident 


• 5 expansion slots: u Pa 1 ISA 


resolutions). 7x24 


• Integrated Adaptec Pa Ultra Wide 


• Dual processor support 


SCSI-3 controller 


• 512KB integrated L2 ECC cache 


• Intel EtherExpress" Pro 100 


■ ECC S0RAM option (4 DIMM slots) 


network adapter 


• 5 expansion slots: 4 PCI, 1 ISA 


• 32X EIDE CD-ROM drive 


• Integrated Adaptec PCI Ultra Wide 


■ Upgradable to 36GB storage 


SCSI-3 controller 


• Intel LANDesk Server Manager 2.8 


• Intel EtherExpress Pro 100 


• Oedicated server technical 


network adapter 


support, 7x24 


• 32X EIDE CD-ROM drive 


• 5-year/3-year Micron Power* 


• Upgradable to 36GB storage 


limited warranty 


• Intel LANDesk Server Manager 2.8 


• 1-year next-business-day on-site service ' ' 


• Dedicated server technical 




support, 7x24 




• 5-year/3-year Micron Power 




limited warranty 




• 1-year next-business-day on-site service' 



NetFRAME 3101 



NetFRAME 3100 



M,899 */- '3,099 



Bus. Lease 
$108/mo. 



Intel Pentium H processor 333HHz 
64MB ECC 100MHz SDRAM 
4GB Ultra Wide SCSI-3 hard drive 
Dual processor support 
Intel 82440BX PCI chip set 
512KB integrated L2 ECC cache 
100MHz front side Bus 
3.5" floppy drive 

Integrated Symbios Pa Ultra Wide 
SCSI-3 dual channel controller 
5 expansion slots: 3 PCI 1 ISA 

1 shared PO/ISA 

8 drive bays: 1 external 3.S", 

2 external 5.25" 

5 hot-swap 1.0" hard drive bays 
32X EIDE CD-ROM drive 
Integrated SVGA graphics (2MB) 
Integrated Intel 10/100 Ethernet 
104-key Enhanced PS/2 keyboard 
Intel LANDesk Server Manager 2.8 
Dedicated server technical 
support, 7x24 
S-year/3-year Micron Power 
limited warranty 

1 -year next-business-day on-site service 



Intel Pentium II processor 333MHz 
64MB ECC 100MHz SDRAM 
4GB Ultra Wide SCSI-3 hard drive 
Dual processor support 
Microsoft Windows NT Server 4.0 
(10-user license) 

NOS support (3 first-year incident 

resolutions), 7x24 

Intel 82440BX Pa chip set 

512KB integrated L2 ECC cache 

100MHz front side Bus 

3.5" floppy drive 

Integrated Symbios PO Ultra Wide 
SCSI-3 dual channel controller 
5 expansion slots: 3 PO, 1 ISA 

1 shared PO/ISA 

8 drive bays: 1 external 3.5", 

2 external 5.25" 

1 5 hot-swap 1.0" hard drive bays 

32X EIDE CO-ROM drive 

Integrated SVGA graphics (2MB) 
' Integrated Intel 10/100 Ethernet 
1 104-key Enhanced PS/2 keyboard 
' Intel LANDesk Server Manager 2.8 
• Dedicated server technical 

support, 7x24 
1 5-year/3-year Micron Power 

limited warranty 

1-year next-business-day on-site service 



Choose 120 at www.pcmag.com/infolink 



Call Toll Free 888-665-5335 

www.micronpc.coni/pcniag 



$ 2,499 $ 3,699 



Bus. Lease 
$120/mo. 



MICRON 

ELECTRONICS 



SOFTWARE 

Professional Graphics 



areas, Photoshop remains virtual- 
ly unparalleled. On our collage 
test, it performed flawlessly. Each 
layer can have its own mask, which 
can be created using Quick Mask, 
the Channels palette, or other 
methods. New Magnetic Lasso and 
Pen tools, for instance, make it 
easier to make selections or create 
clipping paths. 

Photoshop's painting tools are 
serviceable but not state-of-the-art. 
You can design new 
brushes and use sty- 
lus pressure to alter 
color, opacity, and 
size. Also, with the 
ability to create 
empty layers, no 
stroke need be per- 
manent. However, 
the included brush- 
es pale in compari- 
son with those in 
Corel Photo-Paint 8 
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Adobe has introduced a separate product, 
ImageReady, which adds these features. 

Photoshop's print output continues to 
be the best, with smoother, cleaner lines 
and less pixelization (excluding text) than 
in other pro- 



ffl 



and MetaCreations' Painter 5. 

Web graphics is another area in which 
Photoshop left us wanting more. While 
Photoshop has a transparent GIF export 



Although Adobe Photoshop 5.0 
boasts many new features, the 
interface is essentially the 
same. (A) Layer Effects. (B) 
The History palette provides 
multiple undos. 



wizard and the ability to cre- 
ate custom palettes for 
indexed images, you can't create hot spots 
or image maps, and Photoshop doesn't 
generate average palettes. Rather than 
integrating Web features into Photoshop, 



grams. The dy- 
namic range is 
also good, though 
leaning toward 
dark, but the pro- 
gram's color 
matching was 
subpar on our 
tests. 

Corel Photo- 
Paint and Painter 
offer better paint- 
ing tools, and Pic- 
ture Publisher 
integrates more 
Web graphics fea- 
tures, but Photoshop is still the one to beat 
when it comes to the key areas: image edit- 
ing, compositing, and crisp output. New 
features in Photoshop 5.0 should satisfy its 
many users and keep the program on top 
for some time to come. — Sally Wiener 
Grotta and Daniel Grotta 



suitability to task: image editing 
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POWER Adobe Photoshop 5 0 Corel Photo-Paint 8 


Painter 5 


Picture Publisher 8 QFX 6.25 


Wright Design 2.0 


Photo Editing Excellent Excellent 


Fair 


Good 


Fail 




Excellent 




Compositing Excellent Good 


Fair 


Good 


Fair 




Excellent 




Painting Good Excellent 


Excellent 


Fair 


Fair 




Fair 




Web Graphics Fair Good 


Poor 


Excellent 


N/A 




N/A 




EASE 


Photo Editing Excellent Excellent 


Good 


Excellent 


Fair 




Excellent 




Compositing Excellent Good 


Fair 


Good 


Fair 




Excellent 




Painting Good Excellent 


Good 


Fair 


Fair 




Excellent 




Web Graphics Good Excellent 


Fair 


Excellent 


N/A 




N/A 




N. A — Not applicable The product does not have this feature 

Photo editing is the process ot perfecting an image and more images and combining them to create a new image. A 
includes such features as tonal controls (exposure and dynamic robust layers or objects palette is crucial Other key features 
range), color balance and hue shift, focus, filters, and cloning include easy and effective masking and selection tools. 
For adjusting exposure, there should be a gamma curve, a In the painting category, we look for tools that are easy to 
histogram, and a contrast/brightness tool, and edits should be use and that unleash users' creativity. The tools should include 
applicable to individual color channels In addition, dialogs a rich and varied default set of brushes, and the program should 
should offer real-time previews, and users should be able to let users create and save new brushes Color paletles should be 
teedit any changes applied to a picture. easily accessible, so that users can change colors without 
The ability to create and reedit precise masks easily is vital interrupting the painting process The ability to paint on an 
to compositing, the process of selecting elements from two or empty layer or object is critical, because it lets users paint 


without merging the strokes into underlying pixels 

To create Web graphics, the program must convert 24-bit (or 
32-bit) images into 8-bit color pictures appropriate for the Web 
During downsampling. the program should provide a flexible 
palette, a preview window, and an estimate of the time required 
to download. Some programs include batch-processing tools for 
creating graphics with indexed colors. Users should be able to 
define URL hot spots from within the program and generate 
server- and diem-side image maps. Our rating also reflects the 
quality of the graphics produced when viewed within a browser 
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Corel Photo-Paint 8 



S330 street (upgrade from any version of Photo-Paint or 
from Adobe Photoshop or MetaCreations' Painter, $100). 
Corel Corp., Ottawa; 800-772-6735, 613-728-8200; 
www.corel.com; 502 at www.pcmag.com/infolink. 

• Last year's Editors' Choice, Corel 
Photo-Paint, is back in a new version that 
is no bigger (it actually shrank) but is 
certainly better. In addition to a 
streamlined interface. Corel has 
grouped related tools together and 
added dynamic brushes and integrat- 
ed color management. Photo-Paint's 
compositing tools are not as good as 
those of Adobe Photoshop or Wright 
Design 2.0. but the program provides 
the broadest range of tools, making it 
an excellent value — especially if you 
purchase it as part of the $500 
(street) CorelDraw 8 suite. 



having to activate an alpha channel. 
Unfortunately, gradient masks are not 
reeditable (unless you create them as clip- 
ping masks). You can also paint levels of 
transparency directly on to an image. 

The new Magic Scissors Mask tool is 
designed to locate the edges of objects 



a 





I Bba D«M 



6 m *— 



Photo-Paint's workspace includes tabbed 
palettes called Dockers and color swatch- 
es on the right edge of the screen. (A) The 
Orbits dialog multitipped brushstrokes. 
(B) Index color options. 



4 — {l 5«™ 



Although it retains the same toolbox, 
pull-down menus, tool property bar. and 
status bar. Photo-Paint's interface has 
been enhanced. Some of the roll-up 
palettes are now Dockers — tabbed pal- 
ettes attached by default to the right side 
of the workspace. 

One of the strongest features of the 
previous version was the meshing of both 
layerlike and objectlike behaviors. In 
Version 8, Corel has made the merger 
even smoother by combining layer and 
object tools into the Objects docker. This 
means that collaging in Photo-Paint 
requires fewer mouse clicks than before. 

Photo-Paint's Lens Effects are objects 
that contain commands rather than pixels. 
For example, a Lens Effect can contain a 
gamma curve or a color correction, affect- 
ing either all the objects below it or only 
the object directly below the Lens. Lens 
Effects remain fully reeditable. 

Masking is lean and powerful. The 
object transparency tool applies a gradi- 
ent mask directly onto the object, so you 
can view the effect immediately, without 



J J 



■ 



quickly. But on our tests, 
it failed to produce an 
accurate mask. Adobe 
Photoshop's new Mag- 
netic Lasso tool seems to 
do a better job at identify- 
ing edges. 

Photo-Paint's Undo £2, 
list is a basic compilation ,'j8S&jE3C 
of all the edits that can be 

IMAM 

removed or redone. 

While you work, you can take periodic 
snapshots of your image, called Check- 
points, in case you need to restore a prior 
version. And, unlike in Photoshop's His- 
tory palette, the Undo list may be saved in 
its own file. 

Although Photo-Paint is accom- 
plished in nearly all areas, its painting 
features are its strongest suit. Photo- 
Paint's rich collection of dynamic, 
detailed, and highly customizable brush- 
es and textures make painting on the PC 
the fun process it should be. To further 
expand your toolset, you can use any 
image as a brush texture. 

The new Orbits painting mode consists 
of multiple nibs that, during painting. 



dynamically interact with one another 
according to a pattern you assign, creating 
lively strokes. Orbits also work with 
Photo-Paint's Image Sprayer, so you can 
create sets of your image that dance about 
as you spray them onto your canvas. 
Brush Symmetry creates a mirror image 
of your strokes while you 
paint. Color controls are 
immediately accessible in 
swatches along the screen's 
right edge and in a Roll-Up 
of the full spectrum. You 
can create and save custom 
color palettes in the Palette 
Editor. 

Photo-Paint's Gradient 
fill tool is the easiest and 
most versatile we have seen. 
To apply a gradient, just 
click and drag in your pic- 
ture to position the initial 
mid- and end-points. You 
can add points and colors 
wherever you want with a click of the 
mouse and change any node's transparen- 
cy level using a slider control. 

Once a separate utility, color manage- 
ment is now integrated and is ICC- 
compliant. The results, 
though not perfect, are 
far better than those 
we saw in Version 7.0. 
Printouts look very 
similar to screen 
images, and moving a 
picture among color 
models (such as 
CMYK, RGB, and 
others) does not 
degrade tone or hue on screen. 

Photo-Paint's Web graphics tools are 
well-rounded. To create a hot spot, you 
select an object and enter the target URL 
in the Object Properties dialog box. The 
hot spot area can be a rectangle, a circle, a 
bounding oval, or the shape of the object. 
Indexed (8-bit) color options are exten- 
sive, and there's even a batch conversion 
utility that creates an average palette for a 
group of images. 

Photo-Paint's compositing tools are 
improving. Its brushes, textures, and color 
options are a delight to use, and the Web 
graphics tools are extensive, making it the 
one-stop shop for all types of image- 
editing tasks. — SWG and DG 
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16MB for $169! 
Check out 
where to buy at 



You get the power 

_ ...we do the 

Announcing the newly improved, 

maximum-service, 
PC Magazine EXTRA for 

power users. 




Don't send a penny! Just call: 

'in 1(800)335-1195 

for your Free Trial Release - 

SUBSCRIBE NOW! We'll send you a FREE Trial Release of PC MAGAZINE EXTRA — plus your Ultimate 
Archive CD-ROM FREE, just for taking a look. If you like PC MAGAZINE EXTRA, simply pay your bill, and 
receive 3 more releases (a total of 4) for just $49.95. That's 30% off the single-copy price. Otherwise, cancel 
and owe nothing. The Trial Release Disc and FREE CD-ROM are BOTH yours to keep! 





Software 
Sampler 



work. 



NOW you can search thousands 
of product reviews — and get a 
bundle of ready-to-install free 
utilities, previews, and demos — 
without lifting a finger 
or wasting a moment online! 

In every release you get: 

A year of back issues you can search instantly 

You'll search every article and every review from the last 22 issues 
of PC MAGAZINE instantly, with this amazing database. You can 
even write it to your hard drive and build your own electronic library of 
PC MAGAZINE. 

More than 15 amazing utilities ready to put 
to work 

We've gathered the absolute best utilities from ZDNet, PC MAGAZINE'S 
Tech section, and Ziff-Davis' Software Library, and got them ready for 
you to install in a click of a key. 

Ready-to-run performance tests 

You get the latest releases of all the famous Ziff-Davis Benchmark 
Tests so you can rank your equipment against the newcomers 
we've reviewed! 

Plus instant access to our website 

...with an up-to-the-minute database update of the latest 
PC Magazine issues, an exciting new free utility only from 
PC MAGAZINE EXTRA, a hot list of the top 10 Internet 
downloads, plus much more! 

BIG BONUS! 

5-year Ultimate Archive 
of PC Magazine 



PC MMgazlne Back-Issue Databisa 




fT. ,C ,iT. _C. .(?. 





Throw out your back issues because now you've got the ultimate 
reference for PC pros. Here's five years of PC MAGAZINE you can 
search any which way you want, all on one CD FREE when you 
sign on for PC MAGAZINE EXTRA. 
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SUMMARY OF FEATURES See www.pcmag.com for interactive views 



Image Editing 



■ VIS J* NO 


Adobe 

Photoshop 5.0 


Corel 

Photo-PaintS 


Painter 5 


Picture 

Publisher 1 


QFX&25 


Wright Design 2.0 


Price 


$650 street 


$330 street 


$300 street 


$150 street 


$399 online' 


S699 direct 


Direct pixel editor/On-demand pixel editing with rendering 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


One-click multiple undo 


■ 


■ 


■ 


■ 




■ 


Painting and Drawing Tools 














Airtxush/Charcoal/Crayon 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Felt-tip pens/Oil/Watercolor 


■ ■ * 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


mmm 


■ ■ ■ 


Pen and ink/Pencils/Calligraphic line 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Clone/Revert clone/Artistic clone 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


User can create/edit/save brush 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Pressure sensitivity 


■ 


■ 


■ 


■ 


■ 


■ 


User can specify transparency 


■ 


■ 


■ 


■ 


■ 


■ 


Brushes can react to paper texture 




■ 


■ 


■ 


■ 


■ 


Brush strokes on empty layer or object 


■ 


■ 


■ 


■ 


■ 


■ 


Brush strokes are reeditable 


■ 


• 


■ 


■ 


■ 


■ 


Arcs/Circles/Polygons 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Freehand/Bezier (spline) 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Image spray/Paint with picture 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Linear and Radial Gradient Fills 














User-definable shape/angle/center 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Spectrum gradients/multiple color gradients/node transparencies 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Selection and Collaging 














User can save masks as alpha channels/independent files 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Image can be defined as alpha channel 


■ 


■ 


■ 


■ 


■ 


■ 


Masks are reeditable/rotatable 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Layers/Layer palette/Layer masks 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


mmm 


■ ■ ■ 


Objects/Object palette/Object masks 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


mmm 


■ ■ ■ 


Magnetic selection tools 


■ 


■ 






■ 


■ 


Path to mask/Clipping paths 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Image Processing 














Equalizing/ Anti-aliasing 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


User can edit histogram/gamma curve/by channel 


■ ■ ■ 




■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Number of included filters and effects 


114 


More than 70 




127 




More than 100 


User-definable automation plug-ins or production macros 




■ 




■ 




■ 


Lens Objects. Adjustment Layers, or equivalent 


■ 


■ 


■ 




* 


■ 


Multiple undo and redo list 


■ 


■ 


■ 


■ 


■ 


N/A 


Can be saved with image/saved as file 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


N/A 


Snapshot/Branching (nonlinear multiple undo) 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


N/A 


Memory purge 


■ 


■ 


■ 


* 


■ 


■ 


Web Graphics 














Objects or selections can be defined as URL hot spots 


■ 


■ 


■ 


■ 


* 


■ 


Client-side/Server-side image maps 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ • 


■ ■ 


Palette indexing/Editable color tables 


■ ■ 


■ ■ 


m m 


■ ■ 


■ ■ 


■ ■ 


Exports animated GIF/transparent GIF 


■ ■ 


■ ■ 


u u 


■ ■ 


■ ■ 


■ ■ 


Text Handling 














Vector-based text 












■ 


Text is reeditable 












■ 


Keming/Leading/Tracking 


■ ■ ■ 


mum 


mmm 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Linked columns/Paragraph formatting/User can define styles 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Fit text to path/Rotate/Distort 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


■ ■ ■ 


Prepress 














User can specify CMYK channels independently 












■ 


Spot color 












■ 


User can define/save ink 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


■ ■ 


Supports ICC color management 















N/A: Not applicable — In Wright Design, you can save all actions on separate layers and change them at any time. (1 1 $499 by phone. (21 In Draw mode only (3) QfX 6.25 does have batch mode, however 
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Suddenly, pretty darn fast 

is just too damn slow. 



INTRODUCING THE NEW VIPER V550 
FROM DIAMOND. THE FASTEST 2D/3D 
GRAPHICS CARD YOU CAN BUY. 



10 WlnlWKh'* 91 |IW«> G'ophri 



MATHCtx Hmnum<~G2M 



















3D WlnB«iKh- 98 Benchmark I3ugl.iy Ck«l Vi»dOn) 
DIAMOND Vlpv V550 • 10 W^teb • 




WVIDIA 



AWAY THE COMPETITION! 



To keep up with today's most 
powerful software, start up with 
Diamond Multimedia's new Viper V550. 
It's the graphics accelerator that 
processes complex 2D and 3D images faster than any other card. 

• 16MB of high-performance memory 

• Advanced true 128-bit power 

• TwiN Texel engine and single-pass multitexturing for 
revolutionary 3D performance 

• State-of-the-art 2D with real-time resolutions up to 1920 x 1200 

• Display full-screen MPEG-i video and 

DVD (AGP version only) 

• View PC graphics and full-screen video 
on your TV screen 

• Available in PCI and AGP 2X versions 



So for the fastest 2D and 3D performance, 
pick up a Viper V550. And strap yourself in! 



flffflffffl 



Accelerate your world. 



Tests performed using Ziff-Davis WinBench 98. version t.o. Tests performed without independent verification by Ziff-Davis who mikes no representations or 
found at www.diamondmm.com/benchmjrkid' 10011. 0 1998 Diamond Multimedia Systems inc.. 7880 Junction Avenge. San lose. CA 9*134 All rights m 



Painter 5 



$300 street (upgrade from any version, $1 00). MetaCre- 
ations Corp., Carpinteria, CA; 800-846-01 1 1, 805-566-6200; 
www.metacreations.com; 503 at www.pcmag.com/ 
infolink. 

• Created by Fractal Design and now 
owned by MetaCreations, Painter is the 
product that broke the mold for pro- 
fessional image editing. Its interface 
flies in the face of tradition, and its 
approach to image-editing tasks is 
often unorthodox. Nevertheless, 
Painter has prospered on the 
strength of its unique Natural Media 
brushes and textures. Painter is not 
designed to replace mainstream 
image-editing packages such as 
Adobe Photoshop; rather, it makes a 
great complement to them. 

With its proliferation of palettes 



SOFTWARE 

Professional Graphics 

rotate, and so forth) are not accessible 
from the bounding box of an object. 

Painter makes up for these flaws with 
its unique, natural media-painting capa- 
bilities. Perhaps the biggest advance in 
this version is the new, open plug-in 
architecture for brushes and floaters. 






R. | 


Cle* | Reset | | Or | 







Painter's workspace contains 
a disconcertingly large array 
of palettes and toolbars, but 
the documentation is superb. 
(A) Liquid Metal Plug-In. (B) 
Painter offers unique filters. 



and tools scattered in different locations. 
Painter is not an easy program to master. 
But the documentation is superb, and the 
tutorials (contained in a 97-page booklet) 
are among the best in the business. 

Painter includes more than 100 new 
brushes that, when combined with the 
dizzying array of textures and surface con- 
trols, add up to a tool library that you 
could spend days experimenting with and 
never repeat the same task. The downside 
is that it can be tough to find exactly the 
tool you need. 

Painter's masks now behave according 
to the industry standards. However, lay- 
ers (MetaCreations calls them floaters) 
and masks are organized in two nested 
palettes; hence you must move between 
them to work on your image. Perfecting 
masks and selections remains difficult. 
For example, the gradient mask can't pro- 
duce crisp whites or blacks. 

The other major drawback to Painter is 
that it is lacking in some key image-editing 
areas. For example, compositing is not 
smooth; tonal and exposure controls are 
minimal; and the orientation tools (scale. 



which add special effects to images. 

The plug-in floaters are dynamic spe- 
cial effects that act on selected objects — 
similar to Lens Objects in Corel Photo- 
Paint. The creative control they offer over 
applying texture and dimensionality is 
remarkable, but they have some weak- 
nesses: Only one plug-in per object 
remains editable because, when you apply 
a new one, the earlier one is merged into 
the pixels that make up the object or 
floater beneath. In addition, you can't 
cancel most plug-in floaters from within 
the dialog box (you have to apply it and 
then undo it). 

The new plug-in brushes include 
glowing, fiery brushes, useful photo- 
graphic tools, more variable doners 
(brushes that distort the underlying pix- 
els), and others. An important develop- 
ment is the plug-in brushes that let you 
paint on a new layer. 

Unlike most image-editing packages, 
Painter includes filters that alter lighting 
and textures rather than creating special 
effects. But they are not sleek; many lack 
previews; and those that do have previews 



don't allow you to zoom in 
or out. Also, once you 
apply a filter, you can't 
edit it. 

Painter's animation 
tools, the most advanced 
in this roundup, include 
onion-skinning (for view- 
ing a sequence of over- 
layed frames simultane- 
ously) and rotoscoping 
(for painting on movies). 
Painter is compatible 
with Photoshop 3.0 filters but not those of 
later versions. Painter also now supports 
Photoshop's PSD file format, keeping lay- 
ers, channels, and paths intact. But it is 
strictly an RGB editor: Painter does not 
support CMYK files or color model con- 
versions. Painter 5 is ICC-compatible; it 
has a simple dialog for selecting profiles. 
But it lacks a gamma dialog for profiling 
monitors and ink setups for prepress. 

On our print tests, Painter produced 
bright, crisp colors with a decent dynamic 
range. Type was nicely formed, with no 
obvious jaggies. However, Painter does 
not produce true blacks (its black is more 
of a midnight blue), and the color fidelity 
was not as good as that of the other pro- 
grams we tested. 

Painter's Web tools are uneven. The 
included Bevel World plug-in makes nice 
buttons for Web pages, and seamless tiled 
backgrounds are easy to do. You can 
assign URLs to objects in the Object 
properties dialog box, and the hot spot 
can be a rectangle or oval (or polygon, for 
vector shapes only). Other Web features 
such as indexed colors and image maps 
are less developed. 

For photo editing, collaging, and Web 
graphics, get another program. But for 
applying color, texture, and light to your 
digital images in creative ways, Painter 5 
is unsurpassed. — SWG and DG 
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Buy one of these computers 
and get 50 free hOUrS on the Net. 

Plus, sign up for this Compaq Easy 
Internet Access free trial and get a 
$100 rebate on select Compaq 
Presario minitower or desktop PCs. 1 



Get one that's 
got more in it. 

Design your own Web page. Make learning fun for your 
child. Capture and send video images from your digital 
camcorder. Catch up on work from the office. Or even write 
poetry. Whatever your ideas, it's easier to bring them to 
life on a Compaq Presario PC with an Intel® Pentium® II 
processor. That's because we put the latest and greatest 
technology together with exclusive Compaq innovations that 
make it easier for you to accomplish the things you want to 
do. And with features that range from 2nd-generation 
DVD-ROM drives to Intel Pentium II processors, to 
one-touch Internet access and even a Digital Creativity 
Imaging Center, these computers allow you to take your 
ideas further than you ever imagined. 

Want to see what you get with Compaq? Just go to your 
favorite retailer, buy over the phone, or order from our Web 
site. Bring the world's best-selling computer home today. 




Take advantage of Compaq values at any of these qualified retailers 



Best Buy Circuit City CompUSA Computer Crnr Office Depot OfficeMax RadioSfiack Sears Staples 

ABC Warehouse, American Appliance, American TV, Brandsmart USA, Campo Electronics, CompUSA Direct, Computer 
Discount Warehouse, Computer Town, Conn's, Data Vision, Fred Meyer, Fry's Electronics, Future Shop, the good guys!, h.h. 
Gregg, Insight, J&R Computer World, Micro Center, MicroWarehouse, Multiple Zones, Nationwide Computers & Electronics, 
Nebraska Mega Mart, Paul Norton, Nobody Beats the Wiz, PC Connection, PC Mall, PC Richard & Son, PC Warehouse, RCS 
Computer Experience, Sun TV &c Appliances, Inc., Figer Direct, Tops Appliance City, T-Zone. 
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Copyrighted material 



Easy Access Internet Keyboard 

Just touch one button on your keyboard, and 
you're online. Touch another button and you're 
writing an e-mail to your mom. It's that simple. 



Power/Performance 

Next-generation Intel processors allow you to experience 
stunning multimedia along with brilliant graphics and 
imaging capabilities — all at breathtaking speed. 




M ,ig mm** 



Extra Mile Service 

Get comprehensive 7x24 support, both over the 
phone and online. Plus, keep your PC in peak 
operating condition with service and anti-virus 
software updates from the Web. . 




Buy one of these computers and get 50 
free hours on the Net. Plus, sign up for this 
Compaq Easy Internet Access tree trial and 
get a $100 rebate on select Compaq Presario 
minitower or desktop PCs. 1 



Integrated Multimedia Notebooks 

These notebooks have CD-ROM drives and 56K 
modems' built right in, so you can set up shop anywhere 
— without carrying around extra equipment. 




S1749 
- *100 mail-in rebarc' 




$1649' 



(with Monitor) 



• Intel Pentium II Processor, 300MHz 

• 8.0 GB Hard Drive' 

• 100 MB Iomega Zip Built-in™ drive 

• 64 MB SyncORAM expandable to 256 MB 

• 56K ITU v.90 Modem' 

• 32X MAX CD-ROM Dnve 

• 2X AGP Graphics w/2 MB SGRAM 

• Creativity Action Center 2 USB/1 Game Port 

• Aureal A3D Interactive Sound 

• Easy Access Internet Keyboard 

• Microsoft* Windows®98 

• Presario MV 700 Monitor (15.9" VIA) 



S2549 
- $100 mail-in rebate' 



S2349 

- $100 mail-in rebate 1 



$2249' 



(with Monitor) 



Intel Pentium II Processor, 350MHz 
2nd-Generation DVD-ROM Drive' 
8.0 GB Ultra DMA Hard Drive' 
64 MB SyncDRAM expandable to 384 MB 
100 MB Iomega Zip Built-in™ drive 
56K ITU v.90 Modern 

10Mbps Ethernet port. Cable Modem Ready 

2X AGP Card w/4 MB SGRAM 

Digital Creativity Imaging Center w/1 394 

PCI Audio with 360° Positional Sound 

Easy Access Internet Keyboard 

Microsoft Windows98 

Presario MV 700 Monitor (1 5.9" VIA) 



$2449 



(with Monitor) 



• Intel Pentium II Processor, 400MHz 

• 2nd-Generation DVD-ROM Drive' 

• 8.0 GB Hard Drive' 

• 96 MB SyncDRAM expandable to 384 MB 

• 100 MB Iomega Zip Built-in™ drive 

• 56 K ITU v.90 Modem' 

■ 1 0Mbps Ethernet port, Cable Modem Ready 

• 2X AGP Graphics w/4 MB SGRAM 

• Creativity Action Center 2 USB/1 Game Port 

• Aureal A3D Interactive Sound 

• Easy Access Internet Keyboard 

• Microsoft Windows98 

• Presario MV 700 Monitor (15.9" VIA) 



$3399 
- S10O mail-in rebate' 



$3299 



(with Flat Panel Monitor) 



Intel Pentium II Processor, 400 MHz 

2nd-Generation DVD-ROM Drive' 

12.0 GB Ultra DMA Hard Drive' 

128 MB SyncDRAM expandable to 384 MB 

100 MB Iomega Zip Built-in™ drive 

56K ITU v.90 Modem' 

1 0Mbps Ethernet port, Cable Modem Ready 

2X AGP Card w/4 MB SGRAM 

Digital Creativity Imaging Center w/1 394 

PCI Audio with 360° Positional Sound 

Easy Access Internet Keyboard 

Microsoft Windows98 

Presario FP 500 Rat Panel Monitor (1 4. 1" VIA) 



Digital Creativity Imaging Center 

Want to plug in a digital video camera? Hook up 
a USB gamepad? Connect a scanner? No problem. 
IEEE 1394 and USB ports for peripherals are on 
the front of the 5600 series PC for easy access. 




$2799' 

Fully loaded, all-in-one design 

Intel Pentium II Processor, 266MHz 
12.1" TFT Active Matrix Display 
64 MB SyncDRAM expandable to 96 MB 
4.0 GB Hard Drive* 

24X MAX CD-ROM Drivel 3.5" Floppy Drive 
56K ITU v.90 Modem' 
Smart Lilon battery 
512 KB L2 Pipeline Burst Cache 
1 28-bit Accelerated Graphics w/2 MB VRAM 
Easy Access Buttons 
JBL Pro Audio System w/Base Reflex 
2 Type II or 1 Type III PC card slot 
DisqPlay Extended CD Audio play 
Microsoft Windows98 



$2999* 

Fully loaded, all-in-one design 

Intel Pentium II Processor, 266MHz 
1 3.3" TFT Active Matrix XGA Display 
64 MB SyncDRAM expandable to 96 MB 
4.0 GB Hard Drive' 

24X MAX CD-ROM Drive' & 3.5" Floppy Drive 

56KITU v.90 Modem' 

Smart Lilon battery 

512 KB L2 Pipeline Burst Cache 

128-bit Accelerated Graphics w/2 MB VRAM 

Easy Access Buttons 

JBL Pro Audio System w/Base Reflex 

2 Type II or 1 Type III PC card slot 

DisqPlay Extended CD Audio play 

Microsoft Windows98 



Purchase yours at your favorite retailer, or buy direct from Compaq. 
Call 1-800-390-3271 www.athome.compaq.com/ad-pcm 



•50 Frae hours of Intern* access Is offend when Compaq Easy Internet Access ts chosen Iran Compaq Internet Setup Valid only on selected Presario minitower desktop, 
and notebook models. The 50 tree Inn on be used over a 45-day period, up to 2 hours per day * valid credit card will be required In order to iiuiOtaii service after da trial 
period. J1 00 maa-in rebate mam Compaq upon acttvabon of Ms tree trial of Compaq Easy Internet Access. Valid only on selected Presario desktop and minitower models. Rebate 
U lan mt Mdy ■ tm US* and expiree nmm. •Compaq Deed sellmg price aim rebate Prices straw do not relude applicable sales tai and sivopins Products and prices waHd nus only 
(V^ t l MuUui may^tiaatrjon^ TOv90rnijdemsare(los1r^crty 
totted donrasa&l^ 

m vary with line conditions '2nd Generation DVD-ROM Drives run at a Nghar maxenum transfer rate ol up to 2 76 MbVl compared 10 Ist-GermtUi DVD-ROM Drives wtveh tun at a maumum 
'- -fcotupB 1.348 MbVs ^XIAW a iTIM data rjarrslei rales may va^ 

n without notice. Mel. the Intel Inside Logo, and Pentrum are registered trademarks and MMX Is a trademark of Intel Corporation 
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Extra Mile Service 

/7 s Every Compaq product comes with a one-year Limited Warranty and the assurance of our Extra 

J^>v Mile Service, the most comprehensive and flexible PC support available. You'll have access to fast, 

Exnu Miu shvki accurate, 7x24 technical support via the phone or Web - and you can even choose the kind of help 
and advice you need. The Compaq Service Connection will keep your PC current with free service updates while 
anti-virus software will protect all your important files and information. Remote access software will enable accurate 
system diagnosis for quicker call resolution and the Compaq Support Forum provides personal assistance from 
an online technician. 



Take a look into the future with 
our new digital flat panel monitor. 



Looking for a 
computer with an 
Intel processor that's 
custom-built to 
meet your needs? 

Visit a Compaq 
Built For You 
Custom PC Center 

at selected locations 
of these fine retailers: 

Best Buy 

CompUSA 

Office Depot 

OfficeMax 

RadioShack 

Staples 

ABC Warehouse 
Brandsmart USA 
Nebraska Mega Mart 




• 14.1 "Viewable TFT Active Matrix Display 

• XGA 1024 x 768 Resolution 

■ Detachable JBL Pro Speakers 
(not shown above) 

• Integrated Telex* Microphone 

• Digital Flat Panel (DFP) Interface 

• Energy Star Compliant 

• Universal Power Supply 

• Upgrade to an FP 500 Monitor for 
the Presano 5030. 5140 and 5610 
configurations on trie previous page 
for only $550 more 



• 15" Monitor (13.7" VTA) 

• ,28mm Dot Pitch 

• 1024 x 768 MAX Resolution 

• Detachable JBL Pro Speakers 

• Integrated Telex Microphone 

• Digital Controls 

• Energy Star Compliant 

• Universal Power Supply 



• 17" Monitor (15.9" VIA) 

• .28mm Dot Pitch 

• 1280 x 1024 MAX Resolution 

• Detachable JBL Pro Speakers 

• Integrated Telex Microphone 

• Digital Controls 

• Energy Star Compliant 

• Universal Power Supply 



Purchase yours at your favorite retailer, or buy direct from Compaq. 
Call 1-800-390-3271 www.athome.compaq.com/ad-pcm 
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add-on infinitum 

When Adobe introduced its open plug-in architecture in Photoshop, it 
spawned a thriving market of third-party add-ons that perform specific 
tasks. This market has grown so large that most competing image editors 



also support the Photoshop plug-in standard. And while most of these 
plug-ins are for use in image editors, you'll find plug-ins for illustration 
programs as well. One word of warning: With Photoshop 5.0, Adobe 
changed the "plugins" directory to "Plug-Ins"; hence you'll have to 
locate the proper directory manually to complete the installation 
successfully. — Matthew Graven 



PRODUCTIVITY 




Extensls Corp.'s 
Mask Pro Is one of 
the best masking 
tools on the 
market Using an 
eyedropper, you 
pick color ranges 
that you want to 
keep or drop. 
($300 street www 
.extensis.com.) 
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PhotoTools 2.0, 
from Extensls 
Corp., Includes a 
variety of tools for 
adding text effects, 
buttons, and more. 
($130 street www 
.extensls.com.) 



With a single click, 
you can auto- 
matically clean up 
an Image using 
Extensis Corp.'s 
Intelllhance, 
($100 street www 
.extensls.com.) 





PhotoTools adds palettes to your work- 
space so that you can access Extensls 
Corp. and 
Photoshop 
fitters and 
tools quickly 
and easily. 
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WEB TOOLS 
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To make graphics 
Web-ready, Auto 
F/X Corp.'s 
WebVlse Totality 
offers a sleek 
interface with slide 
controls for opti- 
mizing graphics 
and adding trans- 
parency. In sepa- 
rate modules, you 
can optimize GIFs 
and JPEGs, adjust 
dithering, and 
create water- 
marks. 
($130 street 
www.autofx.com.) 
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Photoshop may be lacking In Web 
features, but Ulead Systems' Ulead 
Web Razor evens the score. WebRazor 
can optimize Web graphics and create 
buttons, but Its ability to produce highly 
detailed Image Map tags Is what sets it 
apart ($100 street www.ulead.com.) 



3-D TOOLS 
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Vertigo Technology's Vertigo 3D 
Pop Art for Adobe Illustrator 
allows you to convert objects Into 
3-D objects. We found this espe- 
cially useful for adding consistent 
3-D depth to text ($40 street 
www.vertlgo3d.com.) 




Vertigo Technol- 
ogy's Vertigo 30 
Hot Text allows you 
to create true 3-D 
text in your image 
editor. You can use 
any of your in- 
stalled fonts, 
create your own 
paths, and control 
the lighting angle. 
($150 street 
www.vertigoid 
.com.) 



FILTERS 
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With a library of distortion effects. Alien Skin 
Software's Eye Candy lets you create stunning 
images. ($130 street www.alienskin.com.) 



The Lens f/x filters 
in Kai's Power 
Tools 3, from Meta- 
Creations Corp., 
include image 
enhancement tools 
and effects plus a 
unique preview lens. 
($130 street www 
.metacreations 
.com.) 




EFFECTS 
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The digital equivalent of a kaleidoscope, Ulead Sys- 
tems' Ulead Fantasy Warp.Plugin has great warp 
and mirror effects. ($30 street www.ulead.com.) 
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Ulead ArtText ure.Plugln allows you to create 
psychedelic patterns and animations. ($30 street 
www.ulead.com.) 
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Picture Publisher 8 



$150 street Micrografx Inc., Richardson, TX; 800-733-3729, 
972-234- 1 769; www.micrografx.com; 504 at www.pcmag 
.com/infolink. 

• Micrografx's Picture Publisher is the 
most affordable and one of the easiest 
programs to use in this category. Version 
8 adds more macros and wizards to fur- 
ther simplify image editing. And Picture 
Publisher 8's Web graphics tools are with- 
out question the most sophisticated in its 
class. But the program's lack of some key 
features, such as easy multiple undo and 
separate layers or objects for painting, 
limits Picture Publisher's appeal. 

Picture Publisher's documentation is 
scant, and the online help fails to fill the 
gap, but the program provides 
may other features that make it 
easy to use. Knowledge wizards 
help you get up to speed on spe- 
cific tasks. Picture Publisher's 
interface is crammed with infor- 
mation that helps guide the user 
and provides control over tools. 
Besides the traditional toolbox. 
Picture Publisher has a variety of 
palettes, including a ribbon bar of 
tool options and a status bar. 

Picture Publisher provides 
extensive control over composite 
images. Using objects rather than 
layers, all pasted selections and 
new text function independently 
of each other. The Objects Manager offers 
single button access to object masks, 
which remain distinct and reeditable. In 
addition, masks can be saved as separate 
files and used in other images. Creating 
drop shadows is another mouse -click con- 
trol, but this works only if the object does 
not flow over the picture margins. Unfor- 
tunately, the Objects palette offers noth- 
ing like Adobe Photoshop's Adjustment 
Layers for applying effects on a separate 
layer. Nor does it give controls for the 
objects it contains; you must open the 
View menu to access object properties. 

Because Picture Publisher has no pro- 
vision for creating empty objects on which 
to paint, brushstrokes must be placed 
over existing pixels. Furthermore, there is 
still only one level of undo. Micrografx 
claims that its Command Center takes the 
place of multiple undos, but this feature 
can be cumbersome to use. For example, 
to undo two brushstrokes. Command 



Center must rebuild the entire image 
from the first edit onward. Like Adobe 
Photoshop's History palette. Command 
Center supports nonlinear editing. But 
Command Center also lets you save the 
edit list with the image file. 

Picture Publisher offers an impressive 
variety of brushes and textures. You can 
save custom settings to be used with the 
image spray tool. Gradients now offer mul- 
tiple colors and transparency 
levels at each color point. There 
are also more than 140 filters, 
macros, and special effects. 
Unfortunately, many of the 
macro effects apply not to selec- 
tions but to entire images only. 



lack the extensive control over trans- 
parency found in the manual Export/GIF 
dialog box. As in Corel Photo-Paint 8, you 
can assign a URL to an object in its Prop- 
erties dialog box. In addition to custom- 
color palette options, the program has a 
wizard for creating average palettes and 
performing batch conversions. 

Picture Publisher has increased the 
number of wizards that automate tasks. 
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Picture Publisher's Object Manager 
lists all the elements that go into a 
composite Image. (A) Gradient 
Gallery (B) Command Center. 



Picture Publisher offers two 
methods for working with large 
files. FastBits divides high-resolu- 
tion images into a grid; you can 
open segments of the grid and per- 
form edits, which are then saved 

back to the full image. Or you can 

work on an image's low-resolution version, 
save the version in Micrografx's PPF file 
format, and then link it to the original file. 

Web tools are Picture Publisher 8's 
strongest suit. The Web Output wizard is 
an easy step-by-step guide for saving GIF 
or JPEG files and previewing the results 
in your Web browser. The JPEG save dia- 
log, which allows before and after pre- 
views and download estimates, is one of 
the best we've seen:. The Web Output 
wizard and the Save As dialog, however, 



The Web Styles wizard 
has templates for Web 
pages, including graphical 
buttons. A contact-sheet 
HTML generator creates 
pages of thumbnails that 
link to the full-resolution 
images. 

Using Kodak's Digital 
Science Color Manage- 
ment, Picture Pub- 
lisher produced an 
astonishing level of 
color fidelity among 
color models (RGB, 
CMYK, and Lab) and 
between the screen 
and the printed image 
on our tests. Unfortu- 
nately, the text exhib- 
ited jaggies, and the 
general printed image 
quality was not as 

— impressive. You can 

open multiple images — each in its own 
color space on your screen, however. 
Note that the Color Management module 
can be accessed only through the Custom 
install option. 

When preparing images for the Web, 
Picture Publisher's ease and power are 
tough to beat. But design professionals 
who need to create artwork for multiple 
media types should look to a more com- 
prehensive program such as Photoshop or 
Photo-Paint.— S WG and DG 
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Millennium G200 

Superior acceleration for 
professional 2D/3D graphics 

8MB AGP $U9* 

8MB memory upgrade $79* 

Rainbow Runner G-Series 

Video editing and TV tuner upgrade 
Available Q3 '98 

$H9« 

Matrox DVD Video 

Hardware DVD upgrade 
Available Q3 98 

$79* 




Why the new Millennium G200 

card is the best move you'll make 

Superior acceleration for professional 2D, 3D, and video. 

You demand the best. So finding a video card with the right balance of high performance and 
reliable support is just good business strategy. That's why we outfitted the new Millennium G200 
•M video card with Matrox's revolutionary new MGA-G200 




WlnBtiKli 98 aminos it 12»O*102»>2*bpp 



Millennium G700 SMII AGP 



graphics chip and driver support that's optimized for Windows* 98. 

With 8MB of high speed AGP graphics and our advanced new 
3D rendering engine, you get unparalleled 2D, 3D, and video 
performance. Take our photo-realistic 16.8 million color displays. 
They actually run faster than the competition's at 65,000 colors. 
In other words, you'll see the difference. 

But with twenty years of experience behind us, we figured 
Millennium G200 should do more than just shatter all the performance 

records. That's why it's backed by unified driver support and new time-saving manageability features. So the 
Millennium G200 is performance you can depend on. Because that's how it should be. 

>• Visit our web site at vvTrVw.rnatrox.com/mqa or call 1 -800-362-9343 




"Estimated Strut Prxe All tests were performed without ^dependent venftealion by 2ift-0«vis 2HH)M makes no 
representations v wiff»nl« as to the result o' 'he tests WinBttKh. 30 WinBench and WinMar* are trademarks ol 
ZiH-Oawn tnc the US and other countries Alt tests performed on a Dell Dimension XPS FUOO configured with a iOOMru 
Pentium il and 64MB o' RAM WinBench *»6 Btrtinew iun ji 1fflO«lO2ti24bpp0?5M/ Matro. MJlenn*jm G200 configured 
wrth 8MB ot SGRAM for the AGP bus and using driver revision & 10 Diamond FireGL 1000 Pro configured «rth 8MB ol 
SGRAM tor the AGP bus and usmg driver revision A 10 01 73*8 ATI XpertQWorV was configured with 8MB of SGRAM for I he 
AGP bus and usmg driver revtson 4 1001 2312 
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QFX6.25 



$399 online, plus $50 for manual (upgrade from Version 5.x, 
$249; upgrade from earlier versions, $349). Ron Scott Inc.; 
Houston; 713-529-5868; www.qfx.com; 505 at www.pcmag 
.com/infolink. 

• The brainchild of photographer Ron 
Scott, QFX was designed as a production 
tool for editing high-resolution images. 
Targeted at professionals, QFX demands 
a level of graphics proficiency but in 
return offers some powerful tools. Unfor- 
tunately, QFX 6.25 has not kept pace with 
the rest of the industry. Some key fea- 
tures, such as Web graphics tools, are 
missing. Other tools are diffi- 
cult to use, and routine tasks 
can involve multiple steps, 
making image editing in QFX 
hard work. 

QFX's claim to fame is that 
the software lets you perform 
real-time editing in images as 
large as 4GB. One way QFX 
achieves this is by dividing 
tasks into two distinct modes: 
Draw and Paint. In the Draw 
mode, you arrange objects, 
such as text and photos, within 
resolution-independent vector 
shapes. In Paint mode, you use- 
brushes, filters, and other tools 
to edit the pixel and tonal 
details of bitmap images. So 
far so good. Problem is, the 
integration of these two modes 
is not seamless. For 
instance, when you 
enter the Paint mode, 
objects placed in the 
Draw mode are not vis- 
ible unless they've 
been rendered. 

In Draw mode, any 
closed object (includ- I 
ing a photographic ! 

image) automati- L 

cally fills with the I 



then switch to the Draw mode and open 
the relevant group of objects. Rendering 
the objects merges them into the back- 
ground and converts them to bitmap for- 
mat for editing in the Paint mode and for 
printing. 

In Paint mode, QFX's pressure- 
sensitive brushes are resolution-indepen- 
dent, 32-bit images, consisting of both 
shape and alpha channels. The program 
includes only a handful of preset brushes, 
but you can easily create your own from 
any picture or from the alpha channel. 
Color and gradient tools are also power- 
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last-used color, 
gradient, or picture. Or the object can be 
empty. Toolbox options ease the task of 
creating soft, blurry vignette edges or of 
changing the transparency of an object. 

When you select Save in Draw mode, 
QFX saves the group of objects, not the 
file. When you reopen the picture, you 
must first open the background (if the 
image is a bitmap) in the Paint mode, 
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QFX 6.25 is a powerful program, 
but its interface can be daunting. 

(A) Create your own brushes from 
any picture or alpha channel. 

(B) Cut, Copy, and Paste options. 



tul and easy to control. 

One of the highlights of 
QFX is that it adds some novel 
twists to image editing. Ev en a 
simple set of commands such as Copy and 
Paste becomes a powerful tool, giving you 
control over the pasted object or image 
and its mask, transparency, size, angle, 
skew, location, and blend. Another 
unusual feature is Window Linking, 
which connects two images and/or their 
alpha channels to generate interesting 
painting or filter effects. 



Despite these noteworthy tools, QFX 
can't compete with the leaders in profes- 
sional image editing because it is missing 
some key features. One major drawback 
is that its Paint mode does not support 
multiple layers. 

Like Wright Design, QFX was built on 
Windows NT, which does not yet support 
ICC profiles. So you need to do a lot of 
eyeballing and guesswork to get faithful 
color output on-screen and from the 
printer. In addition, QFX does not 
include a tool for converting between 
RGB and CMYK color spaces. (The com- 
pany says color conversion is best left to 
service bureaus.) 

QFX also lacks Web graphics tools. 
For instance, when saving to GIF format, 
you have no options: QFX automatically 
chooses ;i dithered. 2 1 n-color palette. 

In other cases, QFX provides all the 
appropriate tools, but using them can be 
arduous. Alpha channel (or masking) 
tools are a great example. On our tests, 
using these tools, it took no fewer than 
eight steps to create a gradient mask. If 
you should forget a step in this cumber- 
some process, you might not know until 
the end when 
you wind up 
with no mask. 
On a more posi- 
tive note, QFX 
lets you save 
masks as inde- 
pendent files 
that can be used 
on any object or 
picture. 

Although the gradient mask tool has 
a preview, we found it was not very accu- 
rate, so you'll have to trust the settings 
instead. Other tools do not have pre- 
views at all: however, all effects and fil- 
ters have them. 

Many features use commands and 
tools that are separated from each other 
or buried in pull-down menus. For 
instance, when using the transformation 
tools, rather than directly manipulating 
the object's bounding box by hand, you 
must use commands in the Edit menu — 
and again with no preview. 

QFX is currently a half-finished mas- 
terpiece. In some places, the product 
shows flashes of genius, but in other areas 
it remains a blank canvas. — SWG and DG 
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Wright Design 2.0 



$899 direct {upgrade from previous versions and competi- 
tive products, $349). Wright America Inc., Toronto; 800- 
259-5580,416-360-5154; www.wrightamerica.com; 506 at 
www.pcmag.com/infolink. 

• Wright Design 2.0 tries to do it all- 
image editing, illustration, text handling. 
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fills. These fills can include bitmap images, 
gamma curves, color, masks, and so on. 
Everything always remains reeditable. For 
example, you can replace an image in one 
layer, tweak a hue shift slightly, rotate a 
mask, or add a new filter whenever you 
wish. The Object List maintains the rela- 



and page layout — within one object- 
based interface. In Wright Design, 
Wright America has achieved a level 
of integration and intelligence that 
makes editing and compositing 
much easier and faster than in other 
programs — once you get a handle on 
the program's nonstandard inter- 
face. Unfortunately, some important 
features, such as ICC profiles sup- 
port and Web graphics tools, are 
lacking. 

The biggest drawback is that 
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Wright Design takes time to learn 
because it doesn't work like other desk- 
top graphics programs. The PDF-based 
tutorials introduce the basics, but they are 
inconvenient. The documentation is thor- 
ough, however. And once you've invested 
the time to learn the program, you'll be 
rewarded with Wright Design's powerful 
features. 

An on-demand pixel editor, Wright 
Design offers real-time editing even in 
high-resolution images. Although photos 
and other bitmap images must be convert- 
ed to Wright's proprietary DCM file for- 
mat, batch conversions are quick. The lay- 
out, vector objects, text, and other edits 
(including pointers to the original bitmap 
files) are saved in Wright's WDD format. 
Rendering may be time-consuming, 
depending on the image's complexity and 
the destination file format, but you can 
off-load it to a network server or another 
client. And since Wright Design was built 
on Windows NT, it provides true multi- 
tasking and multithreading. 

In a layout, objects can contain layers of 



In Wright Design, each element of the 
Image Is defined as a separate layer In the 
Paint Styles palette. (A) Brushstrokes are 
objects that can be filled with anything. 
(B) Multitasking In Wright Design. 

tionships between these layers. 

The tabbed Paint Styles palette con- 
tains all the fill and stroke types that may 
be applied to an object. For instance, in 
our test composition, one elliptical object 
contained two bitmaps, a gamma curve 
for each, and a gradient mask — each 
defined as a separate layer. What's more, 
when we edited a Bezier curve that 
defined the object shape, we could refine 
a silhouette mask that cut the two bitmaps 
from their original images. In fact, since 
no bitmap image is actually changed dur- 
ing editing, you can always restore any 
portion or paint back sections using the 
negative masking brush. 

You can save any custom Paint Style, 
such as a color that is applied at a speci- 
fied transparency or with a certain blend 
mode. In addition, any object (or individ- 
ual fill) can be saved as a separate picture, 
enabling it to be used as an alpha channel. 
The transformation tools are very accessi- 
ble and may be used interactively on 
objects or by inputting values. 

Although image editing and composit- 
ing are first-rate, painting with Wright 
Design is disappointing. The brushes are 



limited. But in keeping 
with Wright Design's easy 
editing philosophy, the 
color, fill, transparency, 
and shape of a brush 
stroke can be changed at 
any time. 

Wright Design's artistic 
illustration and text tools 
are quite good. The shad- 
ow command creates a 
duplicate object with a 
translucent fill that can be 
edited independently of the original 
object. But when you move or alter the 
original, the linked shadow is changed 
appropriately. 

Text handling is versatile, with para- 
graphs, columns, drop caps, text linking 
among objects, kerning, tracking, and var- 
ious path shaping. Any open or closed 
vector shape can be made into a text con- 
tainer. Text envelopes can be edited using 
the Bezier tool. Rather than importing 
text directly, however, Wright Design 
uses the Windows Clipboard. 

Since the program was built on Win- 
dows NT 4.0, which does not support ICC 
profiles, Wright Design relies on a 
gamma dialog box for calibrating your 
monitor and a sample printed page 
(which is not included) to correct CMYK 
output. Once you become adept at fine- 
tuning the color management, the print- 
outs are smooth and crisp, with decent 
color matching the screen. Vectors and 
bitmaps can peacefully coexist in the 
same output file. 

Wright Design 2.0 is a remarkable pro- 
duction tool that successfully combines 
top-notch compositing, superb text han- 
dling, and excellent illustration features. 
Despite its nontraditional interface and 
missing features, Wright Design is an 
innovative program that will influence the 
graphics industry. — SWG and DG 
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Adobe Illustrator 8.0 (beta) 

S380 street (upgrade, $130; competitive upgrades, S200). 
Adobe Systems Inc., San Jose, CA; 800-649-3875, 408-536- 
6000; www.adobe.com; 501 at www.pcmag.com/infolink. 

• In a reference to its tight integration 
with Adobe's page-description language, 
Adobe Illustrator has been described as "a 
front end to PostScript." True to this form, 
Version 8.0 of Illustrator introduces sever- 
al spectacular new drawing tools driven by 
Adobe PostScript 3. We tested a beta ver- 
sion of Illustrator 8.0; the final version 
should be available shortly after you read 
this. Based on our preview, we feel that 
Illustrator 8.0 will be a significant upgrade, 
with new tools for Illustrator veterans and 



usability enhancements that make the pro 
gram more accessible to new users. 

Chief among Illustrator 8.0's new fea 
tures is the Gradient Mesh tool, 
which places an editable, wire- 
frame grid inside an object out- 
line. Because you can assign a 
different color to each vertex, 
you can create a multidirection- 
al blend of different colors that 
can model an object's surface or 
simulate watercolor washes. 

Other PostScript 3-related 
features include Illustrator's 
new multiple-shape blends and 
Art Brushes. An Illustrator 
blend can now include more 



than two objects, and both the shapes that 
form the blend and the path along which 
the blend is arranged can be reshaped 
using standard Bezier editing tools. Art 
Brushes — similar to tools introduced in 
MetaCreations' Expression (which has 
not been upgraded since our last story) — 




suitability to task: illustration 






POWER 


Adobe Illustrator 8.0 


Canvas 5.0.3 


CorelDraw 8 


FreeHand 8 


Artistic illustration 


Excellent 


Fair 


Excellent 


Excellent 


Technical illustration 


Fair 


Excellent 


Good 


N/A 


Pnnt output 


Excellent 


Good 


Good 


Excellent 


Web output 


Good 


Good 


Excellent 


Good 


EASE 


Artistic illustration 


Excellent 


Fair 


Good 


Excellent 


Technical illustration 


Good 


Good 


Excellent 


N/A 


Print output 


Good 


Good 


Excellent 


Excellent 


Web output 


Excellent 


Good 


Excellent 


Excellent 



N/A — Not applicable' The product rioet nrtfwvetrns feature 

In the first category, artistic illustration, we look for 
flexible and robust handling of page layout, including support 
for multiple pages and folded paper and the handling of 
margins and gutters. We also take into account the program's 
ability to create objects easily and to apply special effects such 
as intersections, gradients, patterns, textures, and perspective 
During editing, color pickup and an ability to model the 
selection and save color palettes are also important, as is the 
ability to utilize the objects in layers 

To receive good marks in the technical illustration 
category, an illustration package should let the user draw lines 
to exact dimensions, snap to grid lines, and enter specific 
values in a dialog box Also, the precision tools should allow 
for angle and line bisection, should measure or constrain the 
angle of a line, and should be able to snap to a specific point on 
another object (such as a tangent point on an ellipse or circle) 
A big plus is automatic dimensioning, which lets the user draw 
to scale or change the size of an object by altering the value of 
the dimension line A robust application will integrate well 
with CAD packages by providing support for both layers and 
AutoCAD's DXF (Document Exchange Format) files 



To deliver optimal print output, the program should print 
gray-scale drawings with crisp lines and solid blacks and 
whites It should also render hatch patterns with smooth, fine 
lines. The program should support a range of export file 
formats, including EPS. GIF. JPEG, and WMF files On color- 
printing tasks, we look for reliable support for maintaining 
CMYK values, easy and effective calibration routines, printer- 
profile settings, and print-preview tools to assist the user in 
obtaining accurate color prints We also examine how well 
the color output matches the screen image and whether it 
suffers from moire patterns or banding Last, we like pro- 
grams that have easy-to-use color-separation controls with 
reporting mechanisms 

In our final category. Web output, we look for the ability to 
export to GIF. JPEG, and HTML We also test each program's 
animation features, JPEG compression, dithering controls, and 
transparency support Illustration programs should let users 
easily create common Web page elements such as buttons and 
URL hot spots Some programs also provide output alternatives 
based on Java or Adobe's PDF for faithful rendering of complex 
illustrations and layouts that can be viewed in a browser 



Illustrator's new Gradient Mesh allows you 
to apply colors to each vertex In a wire- 
frame. (A) The Scatter art brush lets you 
paint with a vector Image. (B) Attributes 
palette. 

allow you to "paint" with vector graphics. 
Options in the Brushes palette let you 
determine whether a brush stroke will 
create a single object, scatter multiple 
copies of the object along a path, or pro- 
duce a regular pattern. 

These admittedly complex tools are 
balanced by new functions that actually 
make Illustrator more accessible to non- 
professional artists. A standard selection 
mode (with handles that let you resize 
objects directly) eliminates that initial 
period of frustration for new users unfa- 
miliar with Illustrator's Direct Select and 
Group Select tools. Likewise, the Free 
Transform tool provides a single gizmo 
box to size, skew, rotate, and distort out- 
lines. More important. Illustrator 8.0 sup- 
plements traditional Bezier curve tools 
with easy-to-use drawing tools. For exam- 
ple, after you've drawn a freehand line 
with the Pencil, you can use the same tool 
to reshape the curve by drawing segments 
of the line over again. And the new 
Smooth tool lets you remove unnecessary 
nodes and polish curves with a simple 
dragging motion. 

We were impressed with Illustrator's 
elegant solutions for common drawing 
tasks. Though you still can't save defined 
styles, you can use the improved Eye- 
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dropper to copy attributes from one 
object to another. You can also automat- 
ically update related tints in a document. 
And, no matter whether you've filled a 
shape with text, changed the orientation 
from horizontal to vertical, or flowed text 
along a path, you have access to Illustra- 
tor's robust typographies controls. Best 
of all, the new Actions palette lets you 
create macros for frequently used com- 
mands and/or drawing sequences; an 
included Action generates buttons for 
Web pages. 

Despite these many enhancements, 
there are still a number of areas where 
Illustrator is either idiosyncratic or falls 
short. For example. Illustrator easily gener- 
ates GIF, JPEG, and URL image maps for 
the Web, but it does not offer HTML, vec- 
tor, or Web animation formats. The rudi- 
mentary autotracing is suitable only for 
simple outlines, and the program has no 
3-D extrusion tools (although you can cre- 
ate 3-D effects with Actions and Blends). 
For these functions, you'll need third-party 
plug-ins or other Adobe products. 

Similarly, as we discovered on the 
technical illustration portion of our script, 
Adobe relies on plug-ins to extend Illus- 



SUMMARY OF FEATURES 



Illustration 



Price 

Macro recorder/OLE server/OLE client 
Illustration Management 

User can lock/hide objects 
User can lock/hide layers 
Includes master pages/templates 
User can move objects between layers 
Object manager 
Object properties/Object data 
Object styles/Text styles/linked colors 
Color-mixing models 

Major color-matching models 




Illustration Tools 

Beveled, rounded, and mitered comer joins 
Bitmap/fractal/vector pattern fills 
Gradient/transparent '/PostScript fills 
Calligraphic/parallel/dimension lines 
Intelligent connecting lines 
Gradient/natural-media 
Align/distribute objects 
Snap objects to guidelines/grid 
Snap objects to objects/nodes 
Combine/break/slice obj 
Blend/envelope objects 
Boolean/weld objects 
Bevel/Brtrude/Perspective 
Clip bitmap to object/Clip object to object 
Edit/manipulate bitmapped images 
Apply 2-0 effects/3-0 effects to bitmaps 
Apply plug-ins to bitmaps 
Text Handling 
Tracking/xeming/leading 
How text between frames/within objects 
Fit text to path/Wrap text around objects 
Set columns/bullets 



■ ■ ■ 

CMYK, gray-scale. 
HSB, RGB 

DIC, Focoltone. 
Pantone, Toyo, 
Trumatch. Web- 
sate color libraries 



■ ■ 



CMYK. HSL, RGB 

Pantone. Toyo. 
Trumatch 



■ ■ ■ 

CMYK, gray-scale. 
HSl. HSB, RGB 

DIC, Focoltone, 
Hexachrome, Lab. 
Pantone, Process, 
SpectraMaster, 
Spot. Toyo, 
Trumatch, Web- 
safe color libraries 



CMYK, gray-scale. 
HSL. RGB'^tg; 

DIC. Focoltone. 
Munsell. Pantone, 
Toyo. Trumatch, 
Web-safe color 
libraries 



AI/EPS/WMF 
COR/DXF/POF 

PCX/Photo CD/Pict (Macintosh) 

Standard GIF/Transparent GIF/Animated GIF 

png W8£S£SS^%F'- 



■ ■ 




a ■ 

■ 3 



■ ■ 



AI/EPS/WMF 
CDR/DXF/PDF 

PCX/Pict (Macintosh) 

JPG/TGA/TIFf '^S^S^SSS^SSi 
Standard GIF/Transparent GIF/Animated GIF 
PNG/Image maps 
Vector format with URLs 
Requires plug-in 



- !■ • - , ,.. . }\ ,>^v.4r 

( 1 1 Transparent lills refers to l/ue. Irve. interactive uansparencies. 121 From (tie Windows version of Illustrator 8.0 only. 
(31 From (he Macintosh version of Illustrator 80 only N/A — Not applicable The product does not have this feature. 
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AS/40 0e= Affordable Growth 


• 


Moving your business to the Web? The AS/400e server is everything a growing 


e-business needs. It supports hot Web technologies like Windows NT/" Lotus" Dominor 


Netscape' and Java." Offers round-the-clock reliability. And features bulletproof security. 


Prices start as low as $7,995.' Think big, spend less at www.as400.ibm.com/growth4 J /g) e -businesstooIa 
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trator's technical illustration capabilities. 
Although the program has some technical 
tools, including custom grids and guides, 
global constraints, and a new Smart 
Guide function that reports whenever 
your cursor is aligned to adjacent objects, 
you'll need a plug-in like Hot Door's 
CADtools if you want to draw to scale or 
insert dimension lines. 

The beta version we tested did not 
include a functional version of Illustra- 
tor's Kodak color-management system, 
so we were unable to test four-color sep- 
arations. In addition. Illustrator 8.0 suf- 
fered from the slowdowns and crashes 
we expect from a beta program. Adobe 
says all these issues will be resolved by 
the time Illustrator 8.0 ships. Aside from 
these problems, we are curious to see 
how well Illustrator's new special effects 
translate when printed to older Post- 
Script devices; on our tests, when we 
printed a gradient mesh on a PostScript 2 
device, the output displayed artifacts in 
the JPEG rendering. 

Although we'll withhold our final ver- 
dict until Illustrator 8.0 ships, its innovative 
tools and ease-of-use enhancements cer- 
tainly look very promising. — Luisa Simone 

Canvas 5.0.3 

$400 street (upgrade from versions of Canvas prior to 5.x or 
any competitive illustration, image-editing, or desktop 
publishing program, $150). Deneba Systems Inc., Miami; 
800-622-6827, 305-596-5644; www.deneba.com; 507 at 
www.pcmag.com/infolink. 

• Canvas has carved is own niche by com- 
bining its impressive technical illustration 
tools with image-editing and desktop- 
publishing features. Since our last com- 
parative review (April 22, 1997), Deneba 
has released two updates that offer sever- 
al enhancements. Chief among the 
improvements in Canvas 5.0.3 is the addi- 
tion of Colada, an add-in for publishing 
Web pages. Although this and other 
enhancements are noteworthy and Can- 
vas still offers the best set of technical 
illustration tools in its class, as a general 
illustration program it falls short of the 
other packages reviewed here. 

Version 5.0.3 includes fixes (first rolled 
out in an interim 5.0.2 update) for several 
stability problems — an issue that we 
noted in last year's review. A complete list 
of the fixes is available on Deneba's Web 
site. We did not come across any stability 
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problems during our work with the new 
version, and owners of earlier editions of 
Canvas 5 are well advised to get the free 
upgrade. Other features that did not 
cause crashes but didn't work correctly, 
such as PostScript errors that occurred 
during printing, have also been fixed. 

In addition to some minor text-handling 
enhancements. Canvas 5.0.3 integrates so 
seamlessly with Colada 2.0, Deneba's new 
Web authoring tool, that you may hardly 
know it's there. 

Like Corel's Barista technology, Cola- 
da converts existing illustrations or docu- 
ments into one or a series of Web pages. If 
the Canvas document contains multiple 
pages (which is possible because of Can- 
vas's publication and presentation fea- 
tures), the pages can be connected with 
hyperlinks, and Colada will create an 
entire Web site from one document. 
More so, Colada allows you to assign a 
URL to any portion of an image or illus- 
tration to convert it into a hot spot. 



Using this version of Colada, you can 
also zoom and pan vector graphics, create 
Web presentations from Canvas publica- 
tions and slide shows, and add animation 
and sound effects. Since Colada is Java- 
based, like Barista, no browser add-ins or 
ActiveX controls are required to view 
Colada-generated pages. 

Colada supports five different output 
formats: Java only, Java and GIF, Java 
and JPEG, GIF image with links, and 
JPEG image with links. Because Colada's 
output can be a combination of vector 
graphics, bitmap images, and text, the 
output has a relatively small footprint. 

In addition to Colada, Canvas now 
includes several new features first intro- 
duced in Version 5.0.2. A proxy editor has 
noticeably improved Canvas's perfor- 
mance when you are working with large 
files. The Transparency Mask feature lets 
users create alpha channel masks to work 
with portions of images. And Canvas's 
tools now support pressure sensitivity for 




polishing cloth injour room. 

A coffee maker and 
coffee in your room. 

Multi-cup coffee-maker, Maxwell House coffee. Sorry, nothing 
for your feet. What's really important to you is all that's 
important to us. That's how to run a hotel. For reservations at 
Quality Inn or Quality Suites, visit www.qualityinn.com or 
call l -800-228-5151 or your travel agent. 
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Talking 



Tired of typing? 

Get on speaking terms with your word processor! 
Corel* WordPerfect® Suite 8 with Dragon NaturallySpeaking™ 
gives you two award-winning products in a feature-packed suite 
that includes spreadsheets, presentations, advanced 
communication tools, Internet capabilities and more. And with 
enhanced compatibility features, it's easy to share files across 
programs, products and platforms. So let go of your keyboard and 
get your hands on a copy of Corel WordPerfect Suite 8 with 
Dragon NaturallySpeaking— voice-powered office suite excellence. 
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Voice-Powered Office Suite Excellence 
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In addition to the illustration tools shown 
here. Canvas includes image-editing and 
page-layout features. (A) Technical illus- 
tration tools are Canvas's strong suite. 
(B) Colada lets you save Canvas docu- 
ments as Web pages. 

hotter results w hen painting with .1 si\ his. 

Although many of these new features 
are not directly related to illustration. 
Canvas is best known for its technical 
illustration tools. Here the program 
offers several features that others either 
do not have or rely on third-party plug- 







Photoshop, CorelDraw, and Quark- 
XPress, for example. Instead, Canvas 
continues to find a home in the SOHO 
and education markets, as well as in 
larger companies that do not have full- 
time design professionals, where its 
blend of illustration, image-editing, and 
page-layout features is an attractive 
alternative. — Will Fastie 

CorelDraw 8 

$500 street (upgrade from any previous version or from 
competitive products, $230). Corel Corp., Ottawa; 800-772- 
6735, 613-728-8200; www.corel.com; 502 at www.pcmag 
.com/infolink. 

Corel is known for packing a 
lot into the box, and Corel- 
Draw is no exception, with its 
hundreds of megabytes of 
applications, utilities, and clip 
art. But CorelDraw 8 delivers 
quality as well as quantity. 
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ments in print output and to 
enhanced productivity tools, 
CorelDraw has matured. 

As with its sister program, 
Photo-Paint 8 (which is included 
with CorelDraw), CorelDraw's 
interface fills every corner with 
information. Toolbars, current 
tool properties, status line, roll- 
up palettes, and tabbed docked 
palettes fit together intelligently, 
giving the user 
quick access to 
controls. You can 
configure the inter- 
face to appear like 
CorelDraw 7, or 
even Adobe Illus- 
trator or Macro- 
media FreeHand, 

and you can save your personal workspace 
preferences. The on-screen CorelTutor, 
comprehensive documentation, and thor- 
ough online help provide considerable 
assistance. 

This version of CorelDraw is more 
efficient. Zoomed views can be named 
and saved in the Zoom Level window on 
the toolbar. That way, you can return to 
that view with a single click-and-drag. 
Guidelines are now treated as objects, 
which can be grouped, angled, and/or 
nudged. Undos are saved with your file, 
so that you can return to earlier versions. 

CorelDraw 8 has more interactive tools 
and procedures that are done directly on 
the page rather than through dialogs. This 
includes greater support for drag-and-drop 
of effects and colors. For instance, click on 
an object with the Drop Shadow tool to 
place the shadow controls, then drag the 
object to orient and size it. Similarly, use 
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CorelDraw has a workspace with an Object 
Manager and roll-up toolbars. (A) Drop 
Shadow tool. (B) Create color styles. 



ciMge in a large text mst causes a aeiay 

while the screen redraws, so you'll be bet- 
ter off using the text dialog. 
CorelDraw has no com- 
mand to flow text around an 
object automatically, but 
with the Envelope tool, any 
object (including a text box) 
can be reshaped interactive- 
ly. The Fit Text to Curve 
command leaves both the 
text and its path editable. 

Precise numerical con- 
trols over size, rotation, and 
position are on the tool 
properties bar. But other 
than the angled guidelines, 
there's no control over 
angles. Dynamic dimen- 
sioning lines (which can be 
horizontal, vertical, or angular) automat- 
ically change measurement values when 
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he radio tuned to a station 
that will putjou to sleep. 

A Serta Sleeper 
mattress. 

What's really important to you is all that's important to us. 
Like getting a great night's sleep on the Quality Sleeper by 
Serta. That's how to run a hotel. For reservations at Quality 
Inn or Quality Suites, visit www.qualityinn.com or call 
1-800-228-5151 or your travel agent. 
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their linked objects are resized. 

Color options are versatile and power- 
ful, but the controls tend to be dispersed 
throughout the program. The color 
palette can pick up, use, and save colors 
measured by spectrophotometers. Click- 
ing on a swatch in the on-screen strip dis- 
plays a box of variations of that color. Or, 
you can interactively mix colors and pick 
up variations in yet another dialog. But 
you can't specify spot colors by name. 

In the Palette Editor, you can create, 
edit, and save different color palettes. 
Auto Create Color Styles picks up all the 
colors in a design and organizes them in 
parent/child relationships. Create New 
Palette from Selection, as well as Create 
New Palette from Document, saves a 
color palette based on your design. But 
the three dialog boxes are not integrated. 

Print quality has improved significantly. 
CorelDraw generated crisp, clean output 
with bright colors that were nearly identical 
to those of the screen image. CorelDraw 8 
uses Kodak Color Management with ICC 
profiles. In addition to Hexachrome color 
support, it includes links to the OPI (Open 
Press Interface) and DCS (Desktop Color 
Separations) prepress protocols. 

Web tools are almost automatic. URL 
hot spots are created in Object Properties, 
and CorelDraw supports a laundry list of 
export formats including transparent 
GIF, HTML, Java, JPEG, and PNG. The 
Publish to Internet wizard steps the user 
through creating HTML or Corel Barista 
(the Java-based format) pages appropri- 
ate for the Web. On our tests, CorelDraw 
yielded high-quality images. 

CorelDraw 8 is a powerful, feature-rich 
program for artistic and technical illustra- 
tion for print or the Web. As if this weren't 
enough, the suite also includes Photo- 
Paint 8, CorelDream 3D 8, and several 
graphics utilities, making it one of the best 
values in this roundup. — SWG and DG 

FreeHand 8 

$400 street (upgrade from any previous version, S149; 
competitive upgrade, $199). Macromedia Inc., San 
Francisco; 800-288-4797, 41 5-252-2000; www 
.macromedia.com; 508 atwww.pcmag.com/infolink. 

• FreeHand is recognized for its ability to 
maintain perfect color fidelity between 
screen and printer. The latest version, 
FreeHand 8, maintains this edge while 
adding several key features to its illustra- 
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tion arsenal. Throw in Flash animation 
and expanded GIF support and you've 
got a program that's ideal for nearly 
everyone except technical illustrators, 
who will find FreeHand lacking. 

Macromedia loads the FreeHand CD 
with 493 fonts, more than 10,000 clip art 
objects, and 370 project templates. The 
manual includes 48 pages of tutorials, and 
FreeHand also has simple wizards that set 
page size, drawing style, and more. 

You build projects on a canvas support- 
ing both multiple pages and layers. There 
are few drawing primitives, but you can 
easily combine objects and shape them 
with a Bezier Pen or FreeHand's excellent 
new Freeform tool. Double-clicking on an 
object spawns transformation handles for 
rotation, skewing, and resizing. 

FreeHand stores all project colors as 
chips in the Color List panel. You add col- 
ors from included Pantone, TruMatch, 
and other libraries, or by selecting a color 
from an imported bitmap or other object 



with an eyedropper. Imported colors are 
immediately listed by the color mode you 
are currently working in. 

Our tests revealed some interesting 
strengths and weaknesses. On the plus 
side, FreeHand's Auto-trace tool made 
short work of copying the outline of an 
imported image, letting us quickly create 
an editable vector object — in this case, a 
guitar. But although FreeHand has some 
new texture-like styles and very flexible 
gradient options, it lacks a mechanism, 
such as Corel's Texture, for creating real- 
istic textures. In addition, although Free- 
Hand's new emboss and shadow features 
create the appearance of depth, they fall 
short of a true extrusion feature for creat- 
ing an actual 3-D object. 

Still on the plus side, FreeHand's text 
capabilities remain strong. You can attach 
text to any object, making shaping text 
around our test images simple, though we 
had to kern certain letters when angles 
got sharp. FreeHand can spread larger 
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A 100% Satisfaction 
Guarantee. 

What's really important to you is all that's important to us. 
That's how to run a hotel. For reservations at Quality Inn 
or Quality Suites, \isit www.qualityinn.com or call 
1-800-228-5151 or \ our travel a.uent. 
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Introducing a new family of monochrome printers-the HP LaserJet 4000N, our work group mainstay, the LaserJet 5000N for printing up 
to 11"xl7". and the LaserJet 8000N for departmental printing. All offer improved speed and print guality. as well as HP JetDirect cards, 
making them network-ready out of the box. Visit us at www.hp.com/go/newprinters to learn more about our hassle-free network printers. 




Expanding Possibilities 



ORION NT Workstation 

VISTA 1 1 NT Server 

* Four Intel* Pentium' II Xeon'" 
processors 400MHz 

» Intel" 450NX AGPset 

• Up to 2MB L2 cache 

♦ Up to 4GB EDO memory 
» Six hot-swap LVDS SCSI hard drive bays 

• Microsoft Windows* NT Server 4.0 

• Intel* LANDesk Server Manager 

COSMOS 1 1 NT Server 

♦ Dual Intel Pentium 1 * II processors 
3S0/4S0MHZ 

* Intel 440BX AGPset 

• UptolGBIOOMHz SDRAM 

♦ Seagate Cheetah or Barracuda 
9GB SCSI HDD 

* Microsoft Windows NTServer 4.0 

• Internal Disc Array Optional 

• Intel LANDesk - Server Manager 

COSMOS NT Server 

♦ Dual Intel* Pentium* II processors 300MHz 

♦ Intel' 440LX AGPset 

♦ Up to 512MB SDRAM 

♦ Integrated Wide SCSI on board 

♦ Integrated 10/ 100Mbps NIC on board 

♦ Microsoft Windows* NT Server 4.0 

♦ External Disc Array Optional 

• Intel' LANDesk* Server Manager 

COSMOS CD-ROM Server 

• 7 SCSI drive bay expandable to 14 

• Rle Server and NOS Independent 

• Supports multiple protocols 
& users concurrently 

* Firmware in Rash-ROM for easy upgrade 

♦ Configuration & management 
via LAN or Web 

• Instant Web server, Internet ready 




APRI-76 Value Desktop 

♦ BYTE Best/May 1998 <JJJJ> 

♦ Intel* Pentium* II processor 
233 333MHz 

• Intel 440LX AGPset 

♦ Up to SI 2MB SDRAM 

♦ Microsoft Windows* 98 or 
Windows* NT 4.0 

♦ OMI 2.0 Compliant 

» PCI or AGP 2MB/4MB 

» Intel • LANDesk" Client Manager v3.3 

APRI-80 Performance Desktop 

♦ Intel' Pentium" II processor 
350/450MHZ 

• Intel'* 440BX AGPset 

♦ Up to IGB 1 00MHz SDRAM 

♦ Microsoft Windows* 98 or 
Windows* NT 4.0 

• AGP 2X 4MB/8MB 

• Intel* LANDesk" Client Manager v3.3 

APRl-77 Professional 
NT Workstation 

* Dual Intel Pentium* II processors 
333MHz 

• Intel" 440LX AGPset 

♦ Up to SI 2MB SDRAM 

* Integrated Ultra Wide SCSI on board 
» Microsoft Windows* NT 

Workstation 4.0 

* ELSA 4MB/8MB AGP 

ORION NT Workstation 

» Up to dual Intel*- Pentium* II Xeon'" 
processors 400MHz 

• Intel* 440GX chipset 

» 512KB or 1MB L2 cache 

* Up to 2GB of 100MHz SDRAM 

* Integrated audio and LAN on board 

• Microsoft Windows* NT Workstation 4.0 

• ELSA Gloria Synergy ♦ 8MB AGP or 
Gloria XXL 16MB AGP 




Our line of Intel -based 
desktop PC's, workstations, and 
servers are ready to provide you with 
todays cutting-edge innovations 
in networking technology. 

And, they're all designed to work together 
effortlessly. To deliver impressive performance 
and superior speed as well as easy network 
management. So no matter what your needs or 
your environment, DTK has the turnkey solution, 
including network testing and installation. To 
get up to speed, contact your sales representative. 
Or call 1-800-BUY-A-DTK (1-800/289-2385). 

DTK Computer 

www.dtkcomputer.com 




Boston 

781/932-3800 
Indianapolis 

317/5461805 



New York 

732/562-8800 
Milwaukee 

414/679-7870 



Pentium]] 

xeon. mi 

PROCESSOR 

Choose 372 at www.pcmag.com/infolink 

Washington, D.C. Atlanta Miami Pittsburgh 

770/279-1385 305/597-8888 412/373-6750 

Kansas City Dallas Houston 

913/492-3800 972/484-8535 281/568-6688 




703/222-9194 
Minneapolis 

612/557^973 



Cleveland 

440/349-1995 

Scottsdale 

602'451-6774 



Chicago 

847/5931288 
Los Angeles 

626/8OT098 



Intel Intel Inside Logo. LANDesk and Pentium ate registered trademarks and Pentium II Xeon is a trademark ol Intel Corp. Windows is a registered trademark of Microsoft Corp © 1998 DTK Computer, Inc 
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Professional Graphics 



blocks of text evenly 



across 

objects and frames. 
It includes kerning 
and leading tools, as 
well as a spell- 
checker and find- 
and-replace func- 
tions. You can also 
insert objects into 
text and specify 
standoff distance on 
all sides. 

New in Free- 
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Hand 8 is the Lens Effects option, which 
enables effects such as a magnifying lens 
and transparency. An image of a glass of 
red wine, for instance, can darken the 
object behind it. A snapshot function can 
capture the magnified image behind the 
lens, useful for revealing detail in the 
underlying illustration. 

Also new is a Graphics Hose that, like 
Adobe Illustrator's Scatter Brush and 
Corel's Image Sprayer, spreads images, 
such as stars or trees, randomly across a 
canvas. A new Mirror tool can create mir- 
ror images of an object or multiple copies 
distributed along the axis of a circle. 

For technical illustrators, FreeHand 8 
has little new to offer. You still don't 
have the ability to set drawing scale, and 
though you can monitor object size while 
drawing, you can't measure diameter or 
radius, or create dynamic dimension 



FreeHand's tools tend to be scattered 
across an array of windows and palettes, 
making the workspace cluttered. (A) 
Export to Flash. (B) The new transparency 
lens for magnifying portions of an image. 

lines as you can in Canvas and Corel- 
Draw, for example. 

FreeHand's Web features start during 
design, when you can choose colors from 
a Web-safe color library. Improved out- 
put options include PNG support and the 
ability to dither and specify palettes for 
GIF files. Still, comparison tests show that 
other programs create GIFs with higher 
color fidelity. FreeHand's key Web- 
related feature is its support for the popu- 
lar Flash animation format. With Free- 
Hand, you get complete control over 
parameters such as the path, image com- 
pression, and frame rate. Combined with 
FreeHand's automated design tools and 
Release to Layers Xtra, path-based 
motion, pulsing color, and other effects 
can be easily converted to compact Flash. 

FreeHand offers several useful output 
features, including printer profiles and a 
Collect for Output feature that places 
required components, such as fonts and 
embedded images into one directory for 
transfer to a service bureau. In addition, 
output tests revealed that FreeHand has 
lost none of its printing prowess. It pro- 
duced crisp, color-accurate output consis- 
tent with the screen display. 

FreeHand may not be the most fea- 
ture-rich professional illustration pro- 
gram, but its dead-on color output and 
Flash support make FreeHand one of the 
top programs for artistic illustration. 
—Jan OzerUB 
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What good is a hassle-Free 
printer if your toner isn't? 




Our LaserJet toner cartridges 
have a patented leakproof seal 
to keep them from, well, leaking. 
And because they provide a 
finer toner particle, text and 
graphics are that much sharper. 
Which means instead of coming 
back from lunch to a bunch of 
complaints, you may be met 
with a few thank you's. For 
more information, visit us at 
www.hp.com/go/ljsupplies. 
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This is an ad for anyone 
who's had a problem with 

a PC Card. For those 
who haven't, thanks for 

buying oneof ours. 




Megahertz 



Slide the PC Card into the slot. Plug in the cord. 
And then what? Cross your fingers? Pray? 
Make a wish? 

If you're a 3Com® Megahertz® PC Card user, 
you connect. Just like you'd expect to. That's 
because we've engineered the uncertainty out 
of our PC Cards. 

How can we be so sure our PC Cards will 
work right out of the box? We test each one 
before we put it into the box. And guarantee it 
for life. Which means you can be sure you're 
not installing a problem into your notebook. 

We've also designed our PC Cards to be 
easier to live with. Set up is made simpler 
thanks to Intelligent Auto Install. Upgrades 
easier with Flash DSP. And extra cables 
eliminated by our exclusive XJACK® connector. 

And our complete line of reliable PC Cards 
offers high-performance connections to 10 
Mbps, 100 Mbps and Token Ring LANs, phone 
lines at up to 56 Kbps; cellular and ISDN lines. 

Visit www.3com.com/gomobile to try the 
newest Megahertz PC Cards at an over 50% 
savings' and put PC Card problems behind you. 



Guaranteed compatible with 
S6K* (V.90 ITU standard). 



Optimum performance 
with Parallel Tasking*. 



Integrates Megahertz 
and 3Com* technology. 
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small business online? 

How difficult do you find using a waffle iron? 



Insert 
computers 
here. 



Plug into 
wall. 





What happened to the days when a gadget 
required two simple steps: plug it in — and 
push something. Friendly. Easy. Just like the 
WebRamp family of Internet access devices. Simply 
plug them into an ISP account, then plug as many 
users as you'd like into the WebRampT Everyone gets 
separate and simultaneous access through one device. 
Easy? We invented this technology so small businesses 
can have the full range of corporate level Internet 
access with the simplicity of a household appliance. 
And loaded the family with features like security, 
remote dial-in, VPN and things happily elaborated at 
WLow.rampnet.com/ad/pcmag.html.So drop by. Get 
answers to questions. And a copy of "Secrets Behind 
Cheap Internet Access." Or call 888-726-7638 toll free. 
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Somewhere between genius and a toaster. 

Choose 065 at www.pcmag.com/infolink 



INFRASTRUCTURE FOR LANs, INTRANETS, AND THE INTERNET 





Server NICs with Tricks 

Packed with features that use multiple ports and increase fault 
tolerance, these NICs go a long way in optimizing your LAN. 



By Les Freed 

he Network Interface Card (NIC) is one of the 
I least expensive and most overlooked server 
M components. But it's also one of the most im- 
portant. Because every bit of data traveling to or 
from a server must pass through the NIC the failure 
of a $99 card can bring a $15,000 server to its knees. 

Until recently, many NIC vendors offered a sin- 
gle product line for both client and server PCs. 
Now, a new breed of NICs designed specifically 
for server duty provides increased reliability and 
better overall performance on your LAN, with 



only a minimal investment in hardware. 

For this story, we asked for PCI-based 10/100- 
Mbps server NICs that run on both Windows 
NT and NetWare networks. We accepted single 
port cards but requested multiport versions 
whenever possible. We netted eight NICs from 
five vendors, with Adaptec, Intel, and Matrox 
each supplying two cards. 

The cards we tested include single-port, dual- 
port, and quad-port models — with two NICs de- 
signed with on-board processors (from Intel and 
Matrox). List prices range from $85 for the single- 




INSIDE 

FROM THE NIC UP: 

Looking for ways 
to break the bottle- 
neck? Consider up- 
grading your server 
NICs. Contributing 
editor Les Freed 
and ZD Labs' Martin Wong 
test eight cards that pack 
plenty of features for im- 
proving reliability and speed- 
ing up performance. 

CORPORATE VIDEO, CHEAP: 

Companies looking for a 
conference-room videoconfer- 
encing solution that won't 
break the bank are in luck. 
Contributor Ted Needleman 
puts the Intel TeamStation 4.0 
through its paces. Page 223. 

HYDRA REARS ITS HEADS: 

Long known by the catchy 
code name Hydra, the Micro- 
soft NT Terminal Server is 
here — letting you deploy 
server-centric distributed com- 
puting on Microsoft platforms 
Contributor David Chernicoff 
tests it along with Citrix Meta- 
Frame, which extends Hydra's 
capabilities. Page 223. 

MANAGEMENT 
MADE EASIER? 

Geneva Soft- 
ware's AlertPage 
Enterprise 4.1 
aims to take some 
of the burden off 
managing your network. Find 
out whether contributor Greg 
Alwang thinks it delivers on its 
promises Page 224. 

HANGING YOUR E-SHINGLE: 

Setting up an e-commerce site 
gets easier. Contributor John 
Garris checks out new versions 
of Lotus Domino Merchant 2.0 
and Microsoft Site Server 
Commerce Edition. Page 226. 
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port Adaptec model to 
$1,199 for the four-port Ma- 
trox 100 Multiport NIC+. 
Although Matrox makes 
the only four-port cards rep- 
resented here, by press time, offerings from 
Adaptec, Phobos, and ZYNX will also be 
available. 

Our testing proved that higher-priced, 
multiport NICs don't necessarily buy you 
faster speeds per port. Although our tests 
showed that expensive on-board processors 
did speed performance in some instances, 
some of the lowest-cost, single-port products 
we tested — the Adaptec AN A-6901 1 Single32 
Fast Ethernet NIC ($85 list), the Intel 
PRO/100+ Server Adapter ($1 19 list), and the 
3Com Fast EtherLink Server NIC ($199 
list) — were the fastest performers. But the two 
dual-port NICs from Adaptec and Compaq 
are also worthy and save you a server slot. 

Beyond design, look for NICs that demon- 
strate the best balance of high throughput and 
low CPU utilization. Moreover, you'll also 
want to take into account your network oper- 
ating system. For details, turn to "Where Did 
My CPU Go?" 



SMART NIC TRICKS 

To reap some of Ihe benefits 
of server NICs, you need 
more than one port. Imple- 
menting multiple NICs lets 
you take advantage of software-based fault- 
tolerance, asymmetric port aggregation, and 
symmetric port aggregation capabilities. 

Fault tolerance protects the server's LAN 
link by using redundant NICs. If one NIC fails, 
the fail-over software deactivates the faulty 
NIC and switches LAN traffic to an alternate 
card.The rerouting takes place almost instan- 
taneously, without human intervention. All the 
NICs we tested include fail-over capability. 

Most of these NICs provide asymmetric port 
aggregation (also referred to as asymmetric 
load balancing or asymmetric trunking).This 
technology distributes outbound server traffic 
between two or more cards, providing a wider 
data pipe. The NICs act as a team that appears 
as a single device with one network address. 
Asymmetric port aggregation is ideal for Web 
servers, e-mail servers, and other applications 
where most of the traffic flows in one direction 
from the server to the client PCs. This method 
also provides fault tolerance; if one of the NICs 



Server NIG Technologies 

FAULT TOLERANCE 

To increase reliability, the server communicates with the 
LAN via a primary NIC If the link fails, the fault tolerant 
NIC driver running on the server automatically reroutes 



traffic to the secondary NIC 

ASYMMETRIC PORT AGGREGATION 

This capability evenly distributes outbound LAN traffic 
mong multiple NICs The NICs are connected to the same 
switch and appear to the switch as one device Inbound 



ASYMMETRIC PORT AGGREGATION 

This capability evenly distributes outbound LAN traffic 
among multiple NICs The NICs are connected to the same 
switch and appear to the switch as one device Inbound 
traffic, however, passes through a single NIC 
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SYMMETRIC PORT AGGREGATION 

This method combines the bandwidth of multiple NICs for 
both incoming and outgoing traffic, for a single full-duplex 
link of up to 800 Mbps The NICs must connect to a switch 
that supports this technology 
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in a team fails, the others compensate. 

A companion technology is symmetric port 
aggregation (or symmetric load balancing or 
symmetric frwn/ci>ig).This method combines 
two or more connections into a wider pipe 
that can transmit data in both directions. 
Combining several 100-Mbps connections lets 
you obtain claimed Gigabit Ethernet speeds 
without replacing hubs or switches. And it. 
too, provides fault tolerance. 

The Intel and Compaq cards are the only 
NICs here to offer this capability. Symmetric 
port aggregation requires a specific vendor's 
Ethernet switch. These NICs operate with 
Cisco's Fast EtherChannel technology — but 
only in conjunction with a Cisco Ethernet 
switch. The single-port Adaptec and the 3Com 
NICs will add this feature by year's end. 

In addition, two NICs (the Intel PRO/100 
Intelligent Server Adapter and the 3Com Fast 
Etherlink Server NIC) provide Virtual LAN 
( VLAN) capability. This IP-based technology 
lets a single server link (one NIC or a team of 
NICs) carry traffic for up to 64 logical sub- 
groups created via software. It provides addi- 
tional bandwidth management and security 
features and helps reduce the administrative 
overhead required to manage workstation 
moves and changes. As with both types of 
bandwidth aggregation, VLAN technology 
lacks an industry-wide standard, so any VLAN 
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Intel PRO/100+ Server Adapter 

These eight server-specific single and multiport net- 
work adapters provide an array of innovative fea- 
tures that improve manageability, reliability, and 
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performance. Though near- 
ly every product we tested 
brings something new to the 
table, the single-port Intel PRO/100+ 
Server Adapter ($1 19 list) stands above 
the rest, with impressive features and per- 
formance at a bargain price. 

The PRO/l(X)+'s feature set provides a 
laundry list of the capabilities in this 
emerging category of NICs. It boasts fault 
tolerance and asymmetric port aggrega- 
tion. And it was one of only three cards to 
work with Intel's Fast EtherChannel. gain- 
ing symmetric port aggregation as well. In 
addition, it was just one of three cards to 
feature Compaq's Hot Plug technology, 
which lets administrators switch compo- 
nents without powering down the server. 
The PRO/100+ also has the most exten- 
sive set of drivers that we saw. so you can 
use it with almost any operating system 
your server is running. 



But for server NICs. features mean 
nothing w ithout performance to back them 
up. The Pro/l(X)+ demonstrated outstand- 
ing speeds, turning in the highest average 
throughput in segmented networks under 
both NetWare and Windows NT. and 
above-average throughput on flat net- 
works. Even without an on-board proces- 
sor, the card showed consistently low CPU 
utilization, especially under NetWare. 

And good performance doesn't mean 
much if you don't have the management 
capabilities to keep the card running. The 
PRO/l(X)+ is one of the only cards to have 
dynamic code loading, which lets the host 
server automatically download firmware 
onto the NIC to optimize performance. In 
addition to being DMI 2.0-compliant.the 
Pro/l(K)+ is certified under Intel's Wired 
For Management 1.1 specification and in- 
cludes SNMP agents to make integration 
with your software as easy as possible. 
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Plug it in, turn it on. Now adding 
network storage is a Snap! 




Snap 1 Server and Network Storage M , y - (,1* , 



II logo n 4 registered trademark of Mendun Dj*-k tnc CI 990 



reserved. Corporate names and trademarks are the properties erf thar respectrve companies 



Starting at just $995, the Snap! Server™ from Meridian Data is everything you want in a storage server 
It comes preconfigured to recognize your network, so you really can just plug it in and turn it on — with no 
downtime for your existing servers. And with prices ranging from $995 for the 4 GB server to 12 GB for $ 1 795, 
Snap! Server redefines network storage, offering the perfect combination of quick and easy installation at prices 
never-before-seen for a file server In fact, Snap! Server is so hassle-free, it comes with an unconditional 
30-day money-back guarantee. And now, you could win a Snap! Server just by visiting our web site 
at www.snapserver.com/pcm or simply call I -888-343-SNAP ext. 1 00. 
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Fla3h 3 

Defy the limits of Web production. With Macromedia. 

Dreamweaver 1 .2 





Introducing three ways to take the Web further, faster. 

Macromedia* announces a major leap in Web production: a 
powerful set of design tools, made for the Web, that dramatically 
push the boundaries of what you can do. All. while supporting 
the standards that make the Web the world's most perfect open 
forum for ideas. 

Leap graphical barriers with a single tool. With Fireworks. 

Creating powerful Web graphics used to require an unholy 
shuffling of applications, utilities, filters, and add-ons. Now, it 
simply means Macromedia Fireworks* The first comprehensive 
graphics tool designed expressly for the Web. Create JPE6, GIF, 
animated GIF. and PNG files and rollovers; preview for quality and 
optimize for size - all in one place. Once created, your graphics 
remain editable all the time. 

Challenge the conventions of interactive design. With Flash. 

Flash " 3 takes the possibilities for riveting Web content even 
further. Create compact, yet dramatic vector graphics, text, 
sound, animation, and morphing effects that download instantly. 
Even at 28.8. Preview at varying modem speeds. Reach a 
worldwide audience-with or without plug-ins. Cool was never 
so practical. 

Draw it all together with pristine code. With Dreamweaver. 

It all comes together in Dreamweaver^ 1.2. Compose your site 
visually. Use Roundtrip HTML to stay in control of your live 
source code. Drop in optimized Fireworks graphics. Add Flash 
animations. Add JavaScript " behaviors without coding. And 
send it all to the Web, to view In old and new browsers. In a 
fraction of the time. For a fraction of the budget. 

Download a FREE trial at www.getmacromedia.com/pm 

It's your Web. Your rules. Our tools. See Macromedia Fireworks, 
Flash 3, and Dreamweaver 1.2 in action. Visit our site to down- 
load FREE trial versions of all three, or to order a demo CD. Or 
call 1 800 806-4217. But whatever you do, jump to it. 
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NICs you use must be compatible with your 
VLAN switches. If you're interested in gaining 
fault tolerance and asymmetric port aggrega- 
tion with your existing NICs, consider the soft- 
ware solutions highlighted in the sidebar 
"Teach Old NICs New Tricks" 

UNEXPECTED FEATURES 

Many of the products we tested include sig- 
nificant features we haven't seen before. 
Three cards — the Compaq product and the 
two units from Intel — are Hot Plug-capable, 
which means that when used with a Hot 
Plug-compatible server (currently available 
only from Compaq), system administrators 
can hot-swap server NICs without bringing 
down the server. Both the Intel and 3Com 
NICs employ a driver with dynamic-code 
loading technology, which lets the NOS driver 
download firmware onto the NIC that is opti- 
mized for the server NOS and protocol in use. 
This driver software automatically senses an 
error condition on the NIC and takes the ap- 
propriate action, such as automatically reset- 
ting itself if the on-board interrupt controller 
stops responding. AH the NICs we tested pro- 
vide PCI bus mastering, a capability lacking in 
many client NICs. This lets the NIC handle 
network requests directly, without interrupt- 
ing the host CPU. Read on to see which serv- 
er NICs deserve a place in your LAN. 



BENCHMARK TESTS 



Server NICs 



Adaptec ANA-69011 Single32 Fast 
Ethernet NIC, ANA-6922 Duo 
2-Port Fast Ethernet NIC 

Single: $85 list. Duo: $375. Adaptec Inc., Mil pitas, CA; 800 
442-7272, 408-957-7274; www.adaptec.com; 900 at 
www.pcmag.com/infollnk. 



marily as a server NIC, the Single's reason- 
able price and excellent speed make it a good 
choice for high-performance desktop ma- 
chines. However, our tests found its CPU uti- 
lization to be high. 
As we prepared this review, Adaptec was 



AvatoMe Adaptec NIC Polls 
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• The Adaptec NICs we test- 
ed are good choices, each with 
its own bragging rights. The 
Adaptec ANA-69011 Single- 
32 Fast Ethernet NIC ($85 
list), the least expensive unit 
here, demonstrated impres- 
sive throughput. But until its 
new drivers are released, it 
will lack some competitive 
features, and it had high CPU 
utilization under NetWare. 

If you're considering a 
dual-port card, the Adaptec 
ANA-6922 Duo 2-Port Fast 
Ethernet NIC ($375 list) pro- 
vides a richer feature set than 
the Single and above-average 
performance and low CPU utilization. 
Though a bit slower than the Compaq dual- 
port on most tests, the Duo uses a single inter- 
rupt, further preserving server resources. 

Although Adaptec markets the card pri- 
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EASY GOING: We found Adaptec's configuration menu among 
the easiest to navigate, with simple layout and controls. 



working on a major driver update for the Sin- 
gle. The current drivers don't support sym- 
metric port aggregation, PCI Hot Plug, or 
Cisco ISL VLAN, but all of these features 
should be in place by year's end. 




Raw speed is important, but it's 
not the whole story. How heavy a 
burden the card puts on a server s 
CPU is just as important. The 
best performers demonstrate both high 
throughput and low CPU utilization. 

NIC vendors continue to seek ways to alleviate network bottle- 
necks. In the past, when your network failed to move data to the 
server quickly enough, you had only two remedies: break your 
network into smaller segments by installing additional server 
NICs, or migrate to a faster technology. Both methods are costly, 
in new equipment and time spent reconfiguring the LAN. Asym- 
metric and symmetric port aggregation technologies present a 
compelling alternative by letting you combine NIC ports, thereby 
creating a wider pipe that lets more data pass through quickly. 

Our testing shows results from four separate configurations: 
Segmented Networks and Rat Networks under NetWare and Win- 
dows NT. The Segmented Network's configuration represents a 
network using traditional segmentation, which divides the LAN 



into multiple wiring segments A Flat Network configuration lets 
you maintain a single segment, using asymmetric port aggregation 
software. On comparing the scores for each, you'll see that in most 
instances asymmetric port aggregation reduces throughput and 
can drive up CPU utilization.though most cases, not significantly. 
In making a buying decision, you'll need to weigh the cost of labor 
and equipment that implementing segmentation incurs against 
the performance loss of using a Flat Network scheme. 

To evaluate speed, we considered the Average Throughput and 
Average Utilization for each CPU in our dual-processor server under 
both IntranetWare 4.1 1 and Microsoft Windows NT 4.0. Two 
single-port cards — the Intel PRO/100 Intelligent Server Adapter 
and the Intel PRO/100+ Server Adapter (our Editors' Choice) — 
produced top speeds, as did the Adaptec ANA-6901 1 Single32 
Fast Ethernet NIC and the Compaq NC3122 Fast Ethernet NIC. 

To express throughput and CPU utilization in a combined 
score, we calculated the Performance/Efficiency ( P/E) Index. To derive 
the number, we divided each NICs Average Throughput score by 
the average of the two CPU Average Utilization scores. Here, too, 
the Intel PRO/100 produced the top rating under NetWare, 
whereas the Matrox Multiports performed poorly. 

Though the Matrox cards achieved the highest P/E score on our 
segmented Windows NT tests, the numbers are misleading. The 
cards' lackluster throughput conserved CPU cycles, thus leading 
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Asymmetric port aggregation features are 
available for the Duo with the DuraLink Port 
Aggregation software. The Single turned in 
fine performance scores, finishing in the top 
third for throughput across our tests. 

The Duo hosts two RJ-45 Ethernet con- 
nectors on the rear panel, plus three LEDs 
for each port. It is essentially two indepen- 
dent NICs on a single card, but unlike the 
Compaq dual port, they share one PCI in- 
terrupt — an important consideration for 
crowded server PCs. Besides Windows NT 
and NetWare, the Duo includes drivers for 
SCO UnixWare. 

Although not as speedy as its single-port 
sibling, the Duo turned in respectable perfor- 
mance, as well as low CPU utilization scores 
on the segmented network. 

Adaptec uses its own DuraLink software 
for failover and for asymmetric port aggrega- 
tion. Although the DuraLink Failover soft- 
ware is bundled with both models, the Dura- 
Link Port Aggregation software comes only 
with the Duo. Adaptec's products are backed 
by a limited lifetime warranty. Free (but not 
toll-free) technical support is available during 
regular business hours. 

The Single is a good performer, but to opti- 
mize its value, wait for the new drivers. The 
Duo is a good bet, especially if you're short on 
server resources.— LF 



Compaq NC3122 
Fast Ethernet NIC 
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SERVER NICs 



S340 street. Compaq Computer 
Corp., Houston; 800-345-1518; 
www.compaq.com. 

• The only vendor here to manufacture 
servers and NICs, Compaq Computer Corp. 
takes an integrated approach to network 
hardware that pays off handsomely. The dual- 
port Compaq NC3122 Fast Ethernet NIC 
($340 street) boasts a well-rounded feature set 
and the overall best performance among mul- 
tiport NICs. Though it's a good choice 
for anyone, the product's integration 
capabilities make it the hands-down 
choice among Compaq server users. 

The NC3122 features two ports with 
LEDs on each port. In contrast to the 
Adaptec and Matrox units, it uses a PCI 
interrupt for each port just like the 
single-port NICs do: this trade-off gives 
you good performance and an available 
PCI slot. The Compaq provides sym- 
metric port aggregation via Fast Ether- 
Channel.The card's fault tolerance and 
asymmetric port aggregation worked 
well, and the vendor plans to release a 
software upgrade that includes VLAN 
support by press time. The Compaq 
card uses an Intel chip set, a by-product 



of their technology-sharing 
relationship. 

The unit also includes 
features designed to work 
exclusively with Compaq 
servers. Not surprising, the NC3122 is one of 
only two cards here to work with Compaq's 
Hot Plug technology, which enables hot- 
swapping components on equipped servers. 
SNMP support lets it integrate easily with 
Compaq's Insight Manager, which comes 
bundled with the servers, or any other SNMP 
management software. Moreover, the vendor 



NIC teaming Conliguiatk] 



B>] 

m Compaq Fad Ethernet NIC NC31 22 IN1001 I ■ Prmary 

V Comoaq Fail DM NIC NC3122|N10D2| • Secondary 
■9 Corrpaq Fail Elhemel NIC NC3122 (N10O31 Secondary 

V Compaq Fail Ethernet NIC NC31 22 INI004I Secondary 



1 Soled each NIC. one at a Hue 

2 Uietrw 'Move Up" and '"Move Down'' button, to 
portion the NtCt nto a team 

3 Select the team, then choote the team function 



NOTE It you DON'T want a NIC to be n a team. 
Dontion the NIC under Irritated NIC* r Wnoom NT 



Team Function 
<~ tf/TOnV 
r* LoadBalanang 
r EetiEtherChannel 



~| Cancel 



Help 



TAG TEAM: Compaq's Teaming option lets you configure 
the adapters from a single menu. 



Performance Tests 

A High scores are best. ▼ Low scores are best 
Bold type denotes first place. 
^ denotes Editors' Choice 



Segmented Network Flat Network 

Average Average Average Performance/ Average Average Average 

Throughput Utilization: Utilization: Efficiency Throughput Utilization: Utilization: 

(MbpslA CPUlT CPU2V IndexA (MbpslA CPU 1 ▼ CPU2V 



INTRANETWARE 4.11 


Adaptec ANA-69011 Single32 Fast Ethernet NIC 


343.3 


82.4% 


10.0% 


7.43 


N/A 2 


N/A 2 


N/A 2 


N/A 2 




Adaptec ANA 6922 Duo 2 Port Fast Ethernet NIC 


296.9 


24.1% 


9.0% 


17.94 


287.4 


50.1% 


10.0% 


9.56 




Compaq NC3122 Fast Ethernet NIC 


347.7 


21.4% 


6.0% 


22.14 


243.5 


22.7% 


6.0% 


1696 




□ Intel PRO/100+ Server Adapter 


349.6 


152% 


6.0% 


32.98 


243.1 


23.0% 


6.0% 


16.76 




Intel PRO/100 Intelligent Server Adapter 


3449 


8.0% 


5.0% 


53.01 


341.3 


7.8% 


5.0% 


53.42 




Matrox 100 Murtiport NIC 


261 3 


57.6% 


15.0% 


7.21 


253.3 


43.6% 


14.0% 


8 80 




Matrox 100 Multiport NIC* 


118.1 


34.9% 


N/A< 


3.38 


41.4 


30.2% 


N/A' 


1.37 




3Com Fast EtherLink Server NIC 


349.6 


&i% 


5.0% 


53.37 


N/A 2 


N/A 2 


N/A 2 


N/A 2 






MICROSOFT WINDOWS NT SERVER 4.0 




















Adapt ec AN A-690 1 1 S ing>32 Fast Ethernet NIC 


268.2 


98.5% 


MM 


2.72 


N/A 2 


N/A* 


N/A 2 


N/A 2 




Adaptec ANA-6922 Duo 2-Port Fast Ethernet NIC 




99.1% 


98.9% 


2.76 


HHP*-* 

2173 


HasMHI 
99.5% 


100 0% 

98.4% 


2.20 




Compaq NC3122 Fast Ethernet NIC 
□ Irrtel PRO/ 100+ Server Adapter 


272.9 
283.7 


9M 8Bai 


98.1% 


HHeMLfl 


HHe* 3 - 8 


99.8% 




2.25 


mm 


Intel PRO/100 Intelligent Server Adapter 


255.9 


99.8% 


100.0% 


2.66 


209.4 


99.9% 


98.8% 


2.11 




Matrox 100 Murtiport NIC 


209.4 


100.0% 


100.0% 


2.09 


138.6 


89.8% 


95.0% 


1.50 




Matrox 100 Multiport NIC+ 


188.8 


67.4% 


■7.3% 


3.29 


115.1 


59.0% 


50 9% 


2 10 




3Com Fast EtherLink Server NIC 


268.2 


»4H1 


■BHHi 




aHM***' 


HNMaVB 


N/A 2 


N/A 2 


mm 



N.'AUt — Not applicable The Matrox 1 00 Multiport NIC* is not compatible with SMP Novell servers. N/A 121— Not applicable This product does not support asymmetric port aggregation 



to artificially high scores. The Multiport NIC+ also scored poorly 
on our flat NetWare tests. Matrox and NSI believed our results 
were incorrect and were unable to duplicate the scores in their 
labs. We worked with them for several days but were unable to 
solve the problem. 



A Differences In CPU utilization an 

readily apparent under NetWare. 
Under Windows NT, however, In 
most cases both server proces- 
sors are operating at near maxi- 
mum capacity. This high utiliza- 



tion, unfortunately, weakens the 
value of the P/E Index under 
Windows NT. (For more Informa- 
tion on differences In operating 
systems, turn to the sidebar 
"Where Did My CPU Go?") 
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Data Comm warehouse 

300mhz Pentium II Servers s 1899! 



See Dele* 



Microsoft • Novell • Compaq • IBM • Seagate • Toshiba • Hewlett Packard 



IBM NetFinity 3500 

IBM 




• 333MHz Pentium II processor 

• Dual processor capable 

• 512KB Level 2 Cache 
•64MB RAM (512MB max) 

• Utlra-wide SCSI 




Superstack II Switch 3300 




• Auto 107100 24-port 

• Gigabit ready 

• Stackabte architecture 

• 12,000 MAC addresses 



Adaptec RAID Controllers 
ciclciprec 





Adaptec s AAA family gives you 
robust faurt tolerance, hot swap, 
hot spare, and other high end ■ r— — — 
RAID features \^m^*£ 
Adaptec 3 channel RAID Controller. AAA- 133. 
Only $749.85. ask tor item • EX8150. 



KVM Server Switches 

iHRaritan 




• : d mmI 

• Flawless booting and operation 

• Controls 2-8 systems from a single keyboard, 
monitor, and mouse 

• Supports AT & PS/2 keyboards and mice 



Backup Exec for WinNT 7.0 

^Seagate 




Servers from HP and Compaq! 




HP NETSERVER LHII 



■Bl HEWLETT* 
L ' J PACKARD 

Expanding Pouibttities 

• 333MHz Pentium' II processor 

• Dual processor capable 
• 64MB RAM (512MB max.) 

• 2 ultra-wide SCSI controllers 

• Hot plug drive case 

Only 

$3799! 

Item # CP7393 




COMPAQ PROLIANT 1600 SERVER 



COMPAQ. 

• 333MHz Pentium II processor 

• Dual processor capable 
• 512KB L2 cache '64MB of ECC 
memory (3GB max.) • Hot plug 
drive case • Ultra-wide SCSI 



Only 

s 3449! 

Item # CP8492 




MICROSOFT WINDOWS NT SERVER 4.0 



Microsoft 

Powerful Network Operating System' 

Upgrade only 
195!* 



Item # UP4O07 

-Price after 550 MicrowAREHOUSE mail- in 
rebate Pnce before rebate is $299 95 Rebate 
expires 12/31/98 Limit 1 rebate per customer 
To receive rebate coupon ask for • AA0606 
MicroWAREHOUSE reserves the ngtit 
to extend the terms ol the offer 




NOVELL INTRANETWARE 



Novell 

Enables you to access and 
publish information on intranets 
and the internet with high-performance 
Web server, browser, and Web-site 
authoring tools! 

5-user upgrade 

s 399 99! 

Item # DCS3226 




• Visa, MasterCard. Discover Cari/NOVUS. and AmEx accepted 
Your credit card will not be charged until each item is shipped 
(no surchargei 

• Overnight Delivery $9.95 per order up to 5 pounds. For all 
orders over 5 pounds, shipping is $9 95 plus an additional 
$1 50 per pound or traction thereof (Example: shipping tor a 
6 pound order is $1 1 ,45). Please add an additional $3.00 tor 
orders $50.00 and under. Orders for 'n-stock" items placed up 
until 12 00 midnight IE) (weekdays) ship same day for overnight 
delivery (barmg system failure, etc I Some areas require an 
extra day. Al U.S. shipments are Insured at no extra charge. 



UPS Ground Service available at current UPS rates plus $2 95 
handling charge per order (except C.O.D.). UPS orders lor 
'xi-stock* items placed by 3:00pm IE) (weekdays) ship same 
day. We anticipate being able to ship 'out of stock' items 
withm 30 days CT IL NJ, OH. VA and WA residents add 
applicable sales tax 
• Return Policy - Every item we sell comes with the 
McroWAPEHOUSE 30-day Guarantee Against Defects II a 
product is defective n any way. all you have to do is can us 
tor a Return Merchandise Authorization IRMAi number wrthm 
30 days of the original invoice date Defective software wil be 



replaced immediately upon receipt ol the detective product. 
Defective hardware will be replaced or repaired at our dacretjon, 
except lor products Iran Compaq (1 •800-852-6672i.Hrtacin 
(1-800-555-6820). or IBM (1 -800-426- 7378) These 
manufacturers must be contacted directly, and wN repair or 
replace products at their sole discretion. Should you return 
hardware to MicroWAREHOUSE from Compaq. Hitachi. IBM. or 
USA Flex, you will be assessed a 15% restocking fee which wHI 
be charged to your account Al returns are subject to the 
' ct.Alprodi 



II products must be returned m original packaging 
2 Shipping and handling charges are not refundable 



3 Software and consumables are not refundable unless 
returned unopened m onginal packaging wrth documentatK 
4. Custom orders and cables are not refundable 

Copyright© 1998 Micro Warehouse Inc. Al rights reserved. 
Micro Warehouse. Irvc is not responsible for typographical or I 
photographic errors that may appear in the ad. Item avadabtd 
and pnce are suoject to change without nobce. We reserve tr 
nght to limit quantities Please remember to back up al of yc 
data before installing any new hardware, software, or periphi 
we cannot be responsible tor any lost data. 
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3Com Adapters 



as $AQ95! 

B^P^^B after rebate 



low as 




Cisco • Netgear • Ascend • Hayes • Intel • Bay • HP • APC • 3Com • US Robotics 




Networking Essentials at Low Prices! 



Hi, I'm Kim! 
Call me about 
our latest 
Data Comm deals! 




1 3COM 

ETHERLINK III 
ISA TPO ADAPTERS 

As low as 
$4.Q95!* 
■•^each 






APC 
200VA UPS 

Only 
53999: 



Item e 
00P2098 



,1 



I 




mu 



HP EX PLUS • 
PRINT SERVER 
Only 
$00099! 



12*1 HEWLETT 

\mLHM PACKARD 

xpanding Possibilities 




'Price after nunulacturer's S10 mail-in rebate. 
Price before rebate is 539 95 Offer valid 7,1/98 - 8/31/98. 



HP EX PLUS PRINT SERVER, 

3 PORT. ONLY $329.99 ASK FOR ITEM t OEPt 



ETHERNET CARDS 


I PC CARDS 


DEC3199 AcWtron PNP Combo Adapter 


$17.99 


DEC2554 3Com Etherlink III 106T PCMCIA 


$129 99 


DEC2673 Allied Telesyn 10BT PNP ISA 


$1999 


DEC2942 3Com Fast Ethertink H1 10/100 16-bit PCMCIA 


$149 99 


D6N0680 3Com EtherLmk III irjfiT ISATPO StO REBATE! 


S49 95- 


DMD3427 3Com 10 100 LAN- 56K Modem PC Card 


$33999 


DEC3374 3Com Ethertink XL 1 0BT PCI UTP 


S54 99 


DET1594 Unksys 10. 100 16 -bit PCMCIA 


S8999 


FAST ETHERNET ADAPTERS 


£ MODEMS 


DEC3198 AorttronlO 100 PC! 


S24 99 


DMD3442: USR 56K" Fax/modem - Internal 


$127 99 


DEC2454 Netgear 1 0 1 00 PCI Adapter 


S34 99 


DMD3441 USA 56K* Fax; modem - External 


$147 99 


DEC2966 Intel 10/100+ PCI 


S79 95 


DMD3528: Hayes Accura 56K' Internal S20 REBATE 1 


$9999" 


D E C ? : 1 1 r'r ; -nr.. =: 5-Pac> 


S369 1: 


OMD3527 Hayes Accura 56K' External S20 REBATE' 


SH5 99" 


DBN0681 3Com Ethertjnk XL 10/100 PCI Cant $15 REBATE! 


S74 95" 


'Capable of 56kbps downloads, however current regulations Irmrt downloads 10 53Kbps. 
"Pnce after S20 manufacturer's mail-In rebate Offer expires 430. 98 




DEC3168: 3Com EttierUnk XL 10/100 PCI Card 5-Pack 


$39999 










\ SWITCHES 




ETHERNET HUBS 


DEH3469 3Com Superstack II Switch 1 1 00 24 Port 10BT 2 10/100 I ' » i • 


DEH2383: Asarte Friendlynet 8 Port 10BT w.Uplink 


$59.95 


DEH3533: 3Com Superstack It Switch 3300 AutotO/100 24 Port 


$239999 


DEH2384 Asante Friendlynet 5 Port 10BT w/Uplink 
DEH1721 3Com OtfceConnect 8TP0 8 108T 


$4999 
$79 99 


DEH2554: Baystack 350T 16 Port 10 100 


$189999 






DEH2050 Allied 8 Port 10T Hup wuplmk 


$54 99 


1 ROUTERS 




DEH2051 Allied 4 Port lOBTw/Uptink 


$44 99 


DMD1286 Ascend Pipeline 500J) ISDN Router 


$45999 


DEH1647 Netgear 8 Port 10BT Hup Internal Power 


S89 95 


0EB16O9 Cisco 2514 2 AIJL 2 Sync Serial Firewall Router 


$204900 


DEH2544 Netgear 4 Port 10BT Hup w'Upunk 


$44 99 


DBN0699 Ascend Pipeline 130 (Tl CSU. ISDN BRIi 


$127900 


MANAGEABLE HUBS 


? PRINT SERVERS 


DEH1973. 3Com Superstack II PS Hup 40 24 Port SegmentaPle HuO 


$809.99 


DEP1579 HP JetOirect 150X iPX/SPX) 


$169.95 


DEH3083 Bay Networks Bayslack 150. 24 Port w/Mgmt 


$859 99 


DEP'233 HP JetOirect EX Plus 


$229 99 


DEH2140 HPAdvanceStack 24 Port Seamentable HuO 


$81995 


DEP1493 Intel NetPortExpress Pro 10/100 3 Port 


$359 99 


FAST ETHERNET HUBS 


1 POWER PROTECTION 


DEH2408 Netgear FE104 4 Port 100BTX 


$95.99 


DUP2090 Back-UPS 650 


$22999 


DEH3225 3Com Office Connect Hub TP8O0 


$279 99 


DUP1234 Back-UPS Pro 1400 


S479 99 


DEH3481 3Com Superstack II Dual speed 500 10 1 00 12 Port 


$67999 


DUP1714 Smart-UPS 700 WPower Chute 


$38999 


■Mm in- mauM rert $• — 1 mweH ottcrvaM: ■ ■ p. 
"Pnce after manufacturers $15 mail-rn rebate Offer valid 7/1/98 S/31/98 






OUP17I7 Smart-UPS 1400 w. Power Cnute 


$629 95 



Get the 
MicroWAREHOUSE 
advantage! 

are the number 
one direct reseller for 

3Com, Cisco, APC. Netgear, Intel 
Networking, and many other 
leading vendors. 

'Order today, 
use it tomorrow! 

Get overnight delivery on more 
than 30,000 products. 

./Low cost solutions! 

From cables to servers, we carry 
all the products you need from 
leading brand names - all at low 
MicroWAREHOUSE prices! 

Free tech support! 

Our highly trained and certified 
specialists are available to answer 
your questions and solve your 
problems before and after you buy. 

^Special corporate 
customer benefits! 

As a Corporate customer your 
dedicated account manager can 
offer you many special benefits 
designed to make your budget 
stretch farther and save you time! 



Cisco 2500 Routers 



Cisti Sntfi 




Full-featured, 
rack-mountable 
routers with 2 synchronous 
senal ports each supporting up to Tt speeds 
and an auxiliary port for dial back-up 

Cisco 2514; only $2049 Ask lor item • DEB1609 



NEW! Netgear DS 108 Dual 
Speed Hub 

m 

Bay Networks 

• 8 auto-sensing 
WlOOMbps ports 1 

• One uplink port 

• Integrated LEOs 

• Stackabie lup to 8 units) 

• Manufacturer's 5-year limited warranty 





The largest direct computer reseller in the US! 



Call toll-free to order 24 hours a day, 7 days a week! 

1-800-689-8663 



★ Order Online @ www.pm.warehouse.com 
You can also FAX your order: 1-732-905-5254 □ Canada orders call: 1-800-730-4589 □ 



Choose 051 at www.pcmaq.com/infolink 



Lfl 



Order rt todny.-Use it tomorrow! 

EXPStSSD€UVm - — 
OVERNIGHT! 



Hi. I'm Robert. Call me 
for more great deals! 



is developing a universal driver for all its 
products that will let both client and server- 
side systems use the same driver. 

On our tests, the Compaq unit performed 
well under both NetWare and Windows NT, 
finishing near the top for each network oper- 
ating system on our tests. Under NetWare, 
the Fast Ethernet also demonstrated low, 
consistent CPU utilization. 

The NC3122 includes a limited lifetime 
warranty and free, round-the-clock technical 
support. If you stick with the Compaq product 
line, you can avail yourself of unified technical 
support and a warranty that covers your en- 
tire server package. 

Compaq server users will love the 
NC3122's tight integration. But anyone look- 
ing for a multiport card is sure to be impressed 
as well. — Martin Wong 

Intel PRO/100* Server Adapter, 
PRO/100 Intelligent Server 
Adapter 

PRO/1 00+: si 19 list. PRO/100 Intelligent S399. Intel 
Corp., Santa Clara, CA; 800-549-4725; www.intel.com; 901 
atwww.pcmag.com/infolink. 

Intel's experience in the NIC 
marketplace shines through 
with its server-specific offerings. 
Its two single-port units clearly 
target different markets, but 
they each include software that 
provides a boatload of useful 




MAGAZINE 



EDITORS] 
CHOICE 



capabilities. The Intel PRO/100+ Server 
Adapter ($1 19 list) is geared to the general 
file-and-print-server market, whereas the 
Intel PRO/100 Intelligent Server Adapter 



BENCHMARK TESTS 
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Toe 



SERVER NICs 



($399 list)— which includes 
an on-board i960 proces- 
sor — is appropriate for 
high-volume servers with 
processor-intensive tasks. 
Though both provide top-notch perfor- 
mance and rich features, the PRO/lOO+'s 
price makes it vault ahead of the pack to 
win our Editors' Choice. 

The PRO/100+ includes the most diverse 
range of drivers that we saw: NetWare 3_v 
and 4. 1 , SCO UnixWare, Sun Solaris, Win- 
dows NT Server 3.51 and 4.0, and Windows 
95. Intel's technology-sharing relationship 
with Compaq enables the PRO/100+ to 
be one of the earliest supporters of Com- 
paq's new Hot Plug PCI technology, which 
allows you to hot-swap NICs in Hot Plug 
-compatible servers. 

The PRO/100 Intelligent Server Adapter 
includes an on-board i960 CPU and 1 MB of 
cache RAM to lessen server CPU utilization. 
Moreover, the PRO/100 is one of two cards 
here that can operate as part of a virtual LAN 
(3Com is the other). The PRO/100 can sup- 
port 64 VLAN connections 

The performance for both cards was out- 
standing. The PRO/100+ delivered the highest 
throughput on our segmented network on 
both NetWare and Windows NT — with 
above-average throughput on the flat net- 
work. The Intelligent Server's CPU helped it 
achieve the lowest CPU utilization scores 
under NetWare and the highest speeds on the 
NetWare flat network. 

Included with both cards, Intel's Adapter 
Teaming software was easy to install and 
manage. Aside from fault tolerance, it pro- 



ools 



vides what Intel calls 
Adaptive Load Balancing 
(asymmetric port aggrega- 
tion), as well as symmetric 
port aggregation, using 
Cisco's Fast EtherChannel (FEC) technolo- 
gy, in conjunction with Cisco switches. 

The management capabilities of these 
NICs are also extensive. Both are SNMP- 
manageable, support DMI 2.0, and include 
dynamic code loading, which lets servers 
download optimized firmware on their NICs 
to improve performance. The PRO/100+ is 
also the only card here that conforms to 
Intel's Wired for Management 1.1 specifica- 

■r — ■ 




INTEL INSIDE: The Intel Pro/100 Intelligent 
Server Adapter has an on-board i960 processor. 

tion, which is designed to ease management. 
If you get into trouble, all Intel NICs are 
backed with a lifetime warranty, 90-day 
money-back guarantee, and free technical 
support in North America. 

Both Intel units provide exemplary fea- 
tures and impressive performance. The PRO/ 
100+ comes out ahead, however, by providing 
them at an unbeatable price. — LF 



If you're after spectacular performance on a NetWare network 
and have the server slots to spare, our tests show that four of 
Intel's PRO/lOOs (each with its own on-board processor) is the 
ultimate configuration. Intel achieves the fastest speeds in Net- 
Ware by off-loading part of the protocol stack from the server 
straight onto the PRO/100's CPU. But Windows NT 4.0 is unable 
to take advantage of this method, demonstrating only a slight 
performance improvement on NICs with i960 processors. Micro- 
soft claims that Version 5.0 of the Network Driver Interface 
Specification (NDIS) — which will accompany Windows NT 5.0 — 
will have this capability. In the meantime, Windows NT shops may 
want to hold off buying i960-enabled server NICs. 

Adaptec's entries delivered dissimilar results, with the Single 
besting the Duo in throughput on our segmented network . The 
Single's speed can be attributed to a new Adaptec-manufactured 
Ethernet controller chip that replaces the Duo's older controller. 
Adaptec is developing dual and quad cards that use the new chip. 

The methods that Intel, Compaq, and Adaptec use to perform 
asymmetric port aggregation merits brief explanation.The soft- 
ware binds the networking protocol to a single primary port, 
which is the only link for sending and receiving data. The software 



sits between the protocol and the NIC and distributes ongoing 
traffic evenly to all NICs in its aggregation group. — Analysis 
written by Kevin Young 

How We Tested 

We used two identical test-beds and configured both a flat and a 
segmented network. We distributed 40 clients over four switches, 
with each four-port NIC configuration divided into one port per 
switch. We ran our Net Bench 5.01 NIC test, which reads data 
sequentially from a shared 48MB file located on the server. We 
used Compaq 1600R servers with dual 266-MHz Pentium II 
CPUs and 512MB of RAM. The clients were 28 Dell Dimension 
XPS Pro200n 200-MHz systems and 12 Dell OptiPlex GXa 300- 
MHz systems, each with 32MB of RAM. The Dimensions had 
Intel's PRO/100B NICs installed; the OptiPlex used Intel 
Pro/100+ NICs. We ran full-duplex to the server and half-duplex 
to the clients, using Windows NT 4.0 with Service Pack 3 and 
Microsoft NDIS HotFix (which many NICs require for asymmet- 
ric port aggregation) and IntranetWare 4.11 with Support Pack 
5B.To track CPU utilization, we used Performance Monitor 
on Windows NT and XStat with CPU NLM on IntranetWare. 
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Leave the old ways of doing business behind. 



Discard your modems. 



And the long wait to use them. 




i 4i igS^^m 




Transform your workplace with secure, simultaneous Internet access for all of your employees. 



Watch them outperform your expectations. 



When you see how powerful a small business tool the Internet can be, it's easy to leave your modems behind. 



01 998 Cisco Systems. Inc. Alt rights reserved. 



The Cisco Networked Office stack for small business. With 
individual components you can add as your network grows. Now 
everyone in your office can have fast, secure Internet access without 
waiting on modems. For more information, visit www.cisco.com/cno. 




Matrox 100 Multiport NIG, 

100 Muitiport NIC* 

Multiport NIC: $540 street. Multiport NIC+: $960. 
Matrox Networks, Oorval, Quebec, Canada; 514-685-7230; 
fax, 514-822-6272; www.matrox.com; 902 at www.pcmag 
xom/infolink. 

• Need to add more ports to your server but 
can't spare the PCI slots? You may want to 
consider a multiport NIC. The Matrox 100 
Multiport NIC ($540 street) offers four 
10/100-Mbps Ethernet ports on a single 
large board. The Matrox 100 Multiport 
NIC+ ($960 street) adds to this design an 
Intel i960 CPU and Fast Ethernet switching. 
As with most multiport configurations, we 
expected the Multiports' performances to 
trail those of the single and dual-port com- 
petition, but the products showed excep- 
tionally poor performance and proved to be 
weak competitors in other areas as well. 

Drivers are included for Windows NT 3.5 1 
and 4.0 and NetWare 3.12 and 4jc. The cards 
are installed as four distinct NICs, with two 
LEDs per port. In addition, the Multiport 
NIC+ includes software that lets it operate as 
a four-segment Ethernet switch. The Multi- 
ports' main appeal is that they save you three 
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PCI slots, an important draw 
if your server is near capaci- 
ty. The Multiport NIC uses 
two PCI interrupts, whereas 
the Multiport NIC+ uses 
one, further economizing hardware resources. 

Though we had no difficulty installing any of 
the Matrox drivers on our test systems, the 
Multiport NIC+ doesn't work currently with 
dual-processor NetWare servers, which re- 
quired us to test it on a single-CPU system. Al- 
though the Multiport NIC+ turned in the low- 
est CPU utilization score under Windows NT, 
this was because of the universally low through- 
put both cards exhibited. 

Unlike most of the vendors 
in this roundup, Matrox does 
not provide its own fault tol- 
erance and asymmetric port 
aggregation software. Instead, 
it includes a 90-day trial ver- 
sion of Network Specialists' 
Balance Suite software (see 
the sidebar "Teach an Old 
NIC New Tricks"). Currently, 
Balance Suite is the only 
product besides Cisco's Fast 
EtherChannel that can per- 
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form a form of symmetric 
port aggregation and it 
does not require a connec- 
tion to Cisco hardware. To 
use Balance Suite for more 
than 90 days, however, you'll have to shell out 
an additional $395. 

Moreover, the Matrox cards are also missing 
some features that are standard fare on most 
10/100-Mbps NICs, such as auto-switching. 
Switching a port from Ethernet to Fast Ether- 
net required us to make a manual change to the 
server driver with the configuration utility.The 
cards also lack diagnostic software and DMI 




FOUR PORTS, NO WAITING: The Matrox 100 Multiport NIC and 
100 Multiport NIC+ cards both come with four ports each. 



NETWORKOPERATING SYSTEMS 

Where Did My CPU Go? 



NetWare is faster than Windows NT: 
There's no big surprise in that. On our 
server NIC tests, the Intel PRO/ 100 Intelli- 
gent Server Adapter delivered 341-Mbps 
throughput on our flat network with Net- 
Ware, and 209 Mbps with Windows NT. We 
were surprised, however, to find how differ- 
ently the NICs interacted with the server's 
CPUs under each operating system. 

Our tests proved that most of the vendors 
here provide excellent balance between 
NIC throughput and server CPU utilization 
for NetWare. But in every case, our tests lor 
Windows NT brought the system to its 
knees Even on dual-prt>cessor servers, the 
CPU utilization with Windows NT averaged 
about 90 percent on both processors, where- 
as with NetWare, utilization stayed roughly 
in the 1 0 to 50 percent range across all 
products on the primary CPU. 

In recommending a server NIC, we 
caution readers to look beyond sheer 
throughput and consider the impact on 
system resources — most notably, proces- 
sor utilization. Windows NT throws that 
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measuring stick to the floor. What does 
this mean to Windows NT shops? Higher- 
priced NICs with on-board Intel i960 
processors will buy you nothing extra. 
You're better off spending your money on 
additional system CPUs for your server 
and buying a lower-priced NIC. 

None of the NIC vendors we spoke with 
seemed surprised at our findings. Most look 
to Microsoft's release of Windows NT 5.0 to 
remedy the situation. Several NIC manu- 
facturers represented here point the finger 
at NDIS (Network Driver Interface Speci- 
fication), and our testing bears this out. 

The NDIS layer sits between the net- 
working protocol stack and the NIC driver, 
much like NetWare's ODI (Open Data- 
link Interface) specification. Vendors we 
talked with feel that NDIS is much less 
efficient than ODI and claim it as the direct 
cause of the NICs' high CPU utilization. 

Microsoft disagreed with this conclu- 
sion, offering us several tuning parameters 
they felt would improve performance. 
Although some, such as adjusting the TCP 



window size, may be useful in specific 
situations, none of the vendors explicitly 
suggested we use them before testing. 

Besides NDIS, another contributing 
factor to high CPU utilization might be the 
modular nature of Windows NT's architec- 
ture, which introduces module-to-module 
communication overhead. This modular- 
ization prevents a malfunctioning applica- 
tion or process from bringing down the 
entire system. NetWare does not follow 
the safer compartmental paradigm. and 
consequently, avoids much of the inherent 
overhead. Though the result is faster 
throughput. NetWare's architecture is 
more appropriate for file serving than for 
running general-purpose applications. 

Finally, an obvious contributor to per- 
formance differences is our choice of 
protocols. For the server NIC tests, we 
used IPX for NetWare and IP for Windows 
NT, which aren't directly comparable. We 
based our choices on pretesting a number 
of client scenarios. Neither Microsoft nor 
Novell, however, felt that protocol choice 
alone could lead to the performance 
differences we experienced. Our results 
were likely caused by a combination of 
NDIS. modularization, and protocols. — 
Kevin Young and Jeffrey G. Witt 
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What's the one thing your business 
can't live without? An effective Web 
site. So get NetObjects Fusion— 
the world's most award-winning 
site-building software that gives 
you the power and functionality 
you need to build a real e-site. 



Open site environment. Gives you total 
choice and flexibility to use any content 
editor, connect to any database or appli- 
cation server, publish on any Web server 
(no server-side extensions required), 
and display pages in any browser— with 
exceptional ease. 



Dynamic Database Publishing. 
Components included with NetObjects 
Fusion ProPack let you effortlessly publish 
up-to-the-minute data. Currently included 
are components for Lotus Domino, Allaire 
Cold Fusion, Microsoft Active Server, and 
Netscape LiveWire servers. 



E-commerce components help you easily 
add powerful functionality to your site- 
such as online catalogs, merchant con- 
nections, and "shopping cart" features. 
Partners currently developing e-commerce 
components include IBM, iCat, INTERSHOP, 
Breakthrough, and The Internet Factory. 



Best-of-both-worlds HTML. Work the way 
you want. NetObjects Fusion generates 
design-centric pages with pixel-perfect 
precision, and text-based HTML with ultra- 
lean code. Or, use any HTML editor to write 
your own code. 

DHTML Actions help you sustain your 
customers' interest by letting you create 
sophisticated, message-based animation 
and interactive effects. Use powerful menu 
options or download our free DHTML 
Actions Development Kit to add your own 
custom JavaScripts to menus. 



Everywhere HTML means you build your 
site once using NetObjects Fusion, then 
publish it anywhere, on any browser. 
Optimized to deploy on both Netscape 
Navigator and Microsoft Internet Explorer 
4.x browsers, or choose any 2.x, 3.x, or 
4.x browser. 



Download 
a trial copy of 
NetObjects Fusion 3.0 
today. 

www.netobjects.com 



NEW 

3.0 



t'-liusint'ss tools 



When it comes to evaluating NetObjects Fusion, the industry experts 
have spoken: 
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' Pncet Iftor rebate assumed price ol 1295 less I'OO Ccwnpeotjve Upgrade Rabat* To quality you mutt purchase 
NwtObyactt Futon 3 0 to* Windows between 6 1 ge and 930 98 Visit www natobracK com tor Ml data*!. 
NatOcaaca Fusion 3 0 and NetObjects Fusion PioPaok run on Windows 95 and Wittdows 3 51 NT systems or laser 
A Mac OS twston al also erasable 

B 1996 Na'Objacts Inc Alt rtows reserved totObrects s a regtslered tradenwk and Evetywhere HTML and SrelObjects 
Futon are trademarks ol NetObjects. Inc All other brand and product names may be trademarks or regtslered trademarks 
ol their to a po c atte companre* The a butaneas Mora logo ta a trademark or IBM and used under license 



Call to order NetObjects Fusion 3.0 today! 

CompUSA 1 -80O-3S5-3947 
ComputAbility 1 -800-896- 1181 
Computer City 1 -800-THE-CITY 
MacConnection 1 -800-986-2309, dept. NET2 
PCConnection 1-800-986-2309, dept. NET2 
Macwarehouse 1-800-255-6227 
MacZone 1 -800-252-0386, dept. NBM8 
Microwarehouse 1-800-367-6808 
PCZone 1-800-252-0386, dept. NBP8 




Networking solutions 
made easy-the 
CDW way! 
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Check out 
Compaq's vendor 

showcase at 
compaq.CdW.com 



COMPAQ 





ProSignia 200 Series 

Compaq ProSignia 200 is specifically optimized lor 
network productivity and designed for network 
operating systems, such as Novell IntranetWare for 
Small Business and Windows NT. ProSignia 200 also 
provides more room for expansion and includes 
management tools and features that ensure data 
integrity, reliability and security for a networked 
environment. And it delivers all of these features for 
the price of a desktop computer. 



ProSignia 200 Series 



ProLiant 1600 

♦ 300MHz Pentium II processor ♦ 512MB Level 2 ECC cache 

♦ 64MB EDO ECC RAM standard ♦ Netelligent 10/100 Ethernet 
controller ♦ Integrated Wide-Ultra SCSI controller ♦ Support for 
up to three 1.6" or I" hot plug hard drives ♦ Expansion slots: 

2 PCI; 4 shared TCI/EISA ♦ Integrated Remote Console (IRQ 

♦ 3-year on-site limited warranty 



ProLiant 1600 and 1600R Series 



CPU 


RAM 


Hard drive Ethernet Price COW 


500MHz Pentium II 


64MB 


to/loo "2799.87 107802 


500MHz Pentium IP 


64MB 


io/ioo '3249.46 107805 


•Rack model 





500MHz Pentium II 52MB - SCSI !6XMa» 10/100 1919.76 107799 

500MHz Pentium II 32MB 4JCB SCSI 16XMax 10/100 '2189.70 107800 



AB EDO RAM kit 

CDW 73185 

32MB EDO RAM kit 

COW 73194 

■I EDO RAM kit 

COW 73195 




ProSignia 200 Small Business Server 

♦ 500MHz Pentium II processor ♦ 64MB EDO RAM standard, expandable to 
I92MB ♦ 4 JCB Ultra SCSI hard drive ♦ 16X IDE CD-ROM drive ♦ 10/100 
Ethernet controller ♦ S6K bps data/fax modem ♦ 4/8CB internal SLR tape 
drive ♦ Microsoft Small Business Servei with 10 client licenses 



'4638.45 



COW 107801 



'Monthly lease payments quoted are based on a 36 month lease Rates are 
subject lo change CaH your COW account manager for details 




Fast EtherLink XL and EtherLink XL 

3C905B and 3C905B-NM cards 

♦ One of the industry's best performing 10/100 Fast Etheriink XL Network 
interface cards ♦ Includes 3Com's latest technology, Parallel Tasking II, which 
improves the speed that data is passed from the NIC to the PC ♦ 3C905B 
supports Remote Wake Up allowing remote power-up ♦ Superior Intelligence 
includes DynamicAccess software featuring Traffic Prioritization, dRMON and Fast 
IP ♦ Lifetime warranty 

$ 88.74 
$ 397.98 
$ 1 527.88 
$ 89.77 
$ 419.71 



OfficeConnect 

3Com's OfficeConnect™ product line makes it 
simple for small offices to improve productivity 
by networking their computer resources. A 
choice of OfficeConnect hubs provides central 
connections for up to sixteen computerc. 




3C905B 
3C905B 5-pack 
3C905B. 20-pack 
3C905B-NM 



CDW 107715 



CDW 107718 



CDW 107717 



CDW 107719 



79.31 CDW 66411 
$ 1 45.88 CDW 100896 
$ 279.59 CDW 100895 

$ 409.55 



CDW 100894 



3C905B-NM, 5-pack 



CDW 107722 



More information on 3Com products is just a 
few clicks away at 3com.cdw.com 



Hub8/TP0 8 RJ-45 ports 
HubTP400 4-port Fast Ethernet hub 
HubTPSOO 8-port Fast Ethernet hub 
Hub TP 1200 12-port Fast Ethernet hub 

Super Stack II Dual 
Speed Hub 500 

♦ Easy migration to high-speed performance ♦ Fool-proof, automatic speed and 
cable quality detection ♦ Unique, powerful connectivity options ♦ Optional 
management capability ♦ Hot-swap feature for mission-critical operations ♦ Back-up 
power supplies for fail-safe operation ♦ 3Com +5 Lifetime Limited Warranty 



12-port 




$ 719.13 CDW 106557 
s 1 039.04 CDW 106558 



24- port 

56K modems are capable of 56K bps downloads, however, current regulations limit download speed to 53K bps. 



200 N. Milwaukee Avenue. Vernon Hills. IL 60061 PCM 39660 9/22/98 
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1600 Series routers 

Cisco 1600 Series routers connect small offices with Ethernet LANs to the Internet 
and company intranets using several wide-area-network technologies: ISDN, 
asynchronous serial modems, and synchronous serial such as Frame Relay, 
leased-lines, Switched 56, SMDS and X.25. Each Cisco 1600 has an Ethernet 
port, a built-in WAN port and a slot for a feature pack. 

$ 1 11 9.72 CDW 85693 



Cisco Systems 




1601 

♦ Ethernet/serial router ♦ Requires Feature Pack 
1602 

♦ Ethernet/serial router ♦ Requires Feature Pack 
1604 

♦ Ethernet/ISDN router with NT-l ♦ Requires Feature Pack 

CON-SNT-PKG2 

SmartNet for 1600 Series routers 



S 1 269.67 CDW 88859 



s 1 277.28 



CDW 86882 



'135.77 CDW 93252 



Cisco 2501 

Single LAN/dual WAN router 

The Cisco 2500 Series single LAN/dual WAN routers combine local-area network 
(LAN) routing capability with two synchronous wide-area network (WAN) options. 
This means one serial port can be used for a Frame Relay connection, the second 
serial port for a legacy device, such as a cluster controller. The optional integrated 
services digital network basic rate interface (ISDN BRI) port can be used for 
bandwidth-on-demand, or disaster recovery. The Cisco 2501 includes one Ethernet 
LAN connection with two Sync Serial WAN connections. 

$ 1 654.98 



CDW 86418 



IP SW Feature Pack 

IP/IPXVAppleTalk software Feature Pack 



'12.66 CDW 88696 
'159.91 CDW 90231 



IP Feature Pack 

IP Plus Feature Pack 



$ 14.92 CDW 86419 
$ 539.31 CDW 93785 



Microsoft 

BackOffice Server V4.0 



1996 Winner 
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Microsoft BackOffice V4.0 is one of the only 
comprehensive and integrated suites of server 
applications designed for your corporate network, 
intranet and the Internet. Built on Windows NT 
Server, it includes seven best-of-breed server 
products in one integrated information system. 
BackOffice V4.0 gives you more choices at a lower 
cost for working on your company's corporate 
network and intranet, as well as on the Internet. 

Includes: Microsoft NT' Server V4.0, Windows 
NT Server V4.0 Option Pack (including Internet 
Information Server V4.0, Microsoft Transaction 
Server and Microsoft Message Queue Server), 
FrontPage 98, SQL Server V6.5, Exchange Server 
V5.5, Site Server V2.0, SNA Server V4.0, Systems Management Server VI.2, Proxy Server V2.0, 
integrated setup and administration, and intranet starter kit. 

s 2269.26 CDW 103492 
$ 799.78 CDW 103493 
'1855.62 CDW 103494 
$ 1 189.59 CDW 103495 
$ 3799.60 CDW 103496 



BacigMfice 



Full version 
Version upgrade, CD 
Competitive upgrade, CD 
5-client access licenses 
20-client access licenses 



So* Microsoft's vendor showcase at microsoft.cdw.com 
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Netfinity 3500 Series 

♦ Intel Pentium" II processors ♦ 512KB 
Level 2 cache ♦ 32MB or 64MB ECC 
SDRAM std, 512MB max. ♦ 24X CD-ROM 
drive ♦ 10/100 Ethernet controller ♦ Dual 
Channel Adaptec Ultra-2 SCSI controller 

♦ Internal expansion slots: three PCI; one 
ISA; one shared PCI/ISA ♦ Six expansion 
bays: two 5.25-inch half-high; four 3.5-inch 

♦ 3-year warranty 




Look at other 
great IBM 
products at 
ibm.cdw.com 
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CPU 


RAM 


Hard drive 


CD-ROM 


Price 


CDW 


233MHz Pentium II 


32MB ECC 


OPEN 


24X 


'1835.21 




266MHz Pentium II 


64MB ECC 


OPEN 


24X 


s 2146.25 




266MHz Pentium II 


- ;'.'[ i 


4.3GB 


24X 


s 2768.25 


106994 


333MHz Pentium II 


64MB ECC 


OPEN 


24X 


'2528.45 


106995 



32MB ECC SDRAM 




RAM upgrades 



s 137.91 



QDVI I 143 



64MB ECC SDRAM 



S 299.95 CDW 103863 



128MB ECC SDRAM 



s 589.43 cow 



0929 



[ 

for the life of your product and provides the 
best full-time support stuff in the industry! 



CDW offers toll-free 
technical support 



■Monthly lease payments quoted are based on a 36 month lease. Rates are subject 
to change. Call your CDW account manager tor details! 
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Internet connectivity requires access services from an Internet access provider. 
Contact your local access provider for rates, terms and conditions. 



www.cdw.com 800-91 7-4239 



>uter Centera. Inc 200 N Milwaukee Avenue. Vernon Hills. IL 60061 PCM 3969H 8/22/98 



Choose 158 at www.pcmag 



2.0 support to ease management, although they 
include SNMP agents. Matrox's three-year 
warranty is the shortest here, but the company 
provides toll-free technical support. 

Though getting four ports in one card may 
be appealing, you would be better served 
looking at the other multiport NICs in this 
roundup. — LF 

3Com Fast EtherLink Server NIC 

$140 street 3Com Corp., Santa Clara, CA; 800-638-3266, 
408-764-8000; www.3com.com; 903 at www.pcmag 
.com/infolink. 

• The single-port 3Com Fast EtherLink 
Server NIC ($140 street) is touted as a serv- 



er NIC of high reliability 
and performance. Though 
the company backs up the 
claim with superb perfor- 
mance and extensive trou- 
bleshooting and management capabilities, 
the card's lack of some competitive features 
and SNMP agents kept us from making an 
unconditional recommendation. 

The Fast EtherLink contains three activity 
LEDs on the rear panel. Rather than using an 
on-board CPU to ease server processor uti- 
lization, the card employs a 3Com-developed 
custom ASIC chip that optimizes data 
throughput between the NIC and the PCI bus. 
3Com says that this technique, called Parallel 



Tasking It, provides much 
of the benefit of an on- 
board CPU without the ex- 
pense and power consump- 
tion. Our tests bore this out, 
at least under NetWare, where the Fast Ether- 
Link showed extremely low CPU utilization 
and top-notch throughput. Speeds under Win- 
dows NT were above average. 

Whereas the card lacks port-aggregation 
software — featured in all the other cards we 
tested except Adaptec's Single unit — this soft- 
ware is in development, with expected comple- 
tion by fall. The current product provides 
VLAN support when connected to compatible 
switches, an advanced feature seen elsewhere 
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ALTERNATIVESOFTWARE 

Teach Old NICs New Tricks 



If you want to increase the reliability and 
performance of your Windows NT or 
NetWare servers but aren't ready to swap 
your existing NICs. consider software- 
based solutions from IP Metrics and Net- 
work Specialists (NSI (.These products 
provide fail-over and load-balancing 
capabilities for your existing hardware. 

We tested the Windows NT version of 
I P Metrics' NIC Express Version 1 A ($200 
Streel ) and Network Specialist's Balance 
Suite Version 2.5 ($400 street). They each 
work with IP. IPX. and NetBEUI proto- 
cols, and we found the programs easy to 
install in less than 15 minutes. 

NIC Express works with multiple NICs 
of any type supported by your NOS. 
\\ hcreas NSI recommends using Balance 
Suite with matched sets of NICs only. 
Nevertheless, we tested each program 
using two dissimilar NICs — Adaptec's 
Duo unit and Intel's Pro/KX) unit — and 
experienced no problems. 

On installation, NIC Express uses a 
simple control-panel interface that let us 
assign the NICs to one or more groups. 
This makes it easy to distinguish the NICs 
in each group. It records NIC failures in 
the Windows NT event log and will notify 
you via an alert. SNMP support also let us 
send an SNMPTrap event to an SNMP 
monitor program. The program maintains 
a running traffic count by group and by 
individual NIC, viewable from the server's 
network control panel. 

NIC Express also includes a fail-safe 
mechanism that lets you set the number of 



times a NIC can fail and restart. Once the 
NIC exceeds the threshold, it takes the 
NIC off-line until you manually reinstate 
the link.'ITie current version requires that 
you edit the Windows NT registry to 
change the threshold setting, bul IP Metrics 
says that a new version-expected by press 
time- will include this feature. ( IP Metrics 
Software Inc.. Euliss,TX; S 1 7-358- 1007: fax. 
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REAL-TIME TRAFFIC: Balance Suite's Balanet 
color-coded picture of NIC traffic. 

8 1 7-35S- 1026: www.ipmetrics.com: 904 at 
www.pcmag. com/infolink . ) 

To test failover capabilities, we started a 
network-loading protocol-analyzer pro- 
gram on the server, then randomly discon- 
nected NIC cables. Both Balance Suite and 
NIC Express caught each failure within 
approximately 1 second, then automatical- 
ly rerouted LAN traffic to the working 
NIC. When we replaced the cable, traffic 



flow resumed on both NICs almost imme- 
diately and was distributed evenly at all 
levels of network loading. 

Whereas NIC Express balances out- 
bound traffic only. Balance Suite attempts 
to balance inbound traffic as well. It does 
this by reassigning the physical MAC 
address of the incoming NIC on the fly. 
But this method allows only one incoming 
NIC to be active at a time, which still limits 
bandwidth to KXIMbps. 

Balance Suite provides functionality 
similar to NIC Express yet at a higher 
price. It performed comparably to the 
latter product, and it 
also logs NIC failures to 
the Windows NT event 
log. But the program 
lacks bothSNMI' 
support and an alert 
feature.The only way to 
know whether a NIC 
has failed is to check 
the event log manually 
Where you arguably 
get your money's worth 
is in Balance Suite's fine 
graphical monitoring 
tool. Balance Monitor, 
which displays real-time 
traffic flow through 
each NIC — a feature 
NIC Express lacks. Separate color-coded 
bars show the individual protocol on each 
NIC, and a window at the base of the screen 
shows each NICs traffic count and opera- 
tional status. Moreover. Balance Suite's 
control panel provides more control than 
that of NIC Express. (Network SpecialMs 
Inc.. Hoboken. NJ;201 -656-21 2 1 .800-775- 
4674: fax. 2( ) 1 -656-2727: www.nsisw.com; 
9t)5 at www.pcmag.com/infolink. ) 
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Is your E-Mail REALLY | 
against viruses? 




FEATURES 


Panda Antivirus for 
MS-Exchange/Outlook 


Other Antivirus 
for e-mail 


Works with your existing desktop 
antivirus protection 


YES 




Intercepts attachments before they are 
copied to your hard drive 




NO 


Real-time scanning of incoming messages & 
attachments 


YES 


NO 


Zero Administration Security (ZAS):Centralized 
installation, monitoring, and updating across 
the entire network 


YES 


NO 


Installs for ail profiles automatically 


YES 


NO S 


Scans & disinfects ALL objects: 

Public. Private, and Personal folders 
OLE Objects 

All sub-levels of nested messages 


YES 


NO 


Intercepts read & write operations in new and 
existing messages 







% « PcutcUt 

* Software 

24 hours ■ 365 d ays lighting viruses] 



► http://www.pandasoftware.com 



Panda Distribution Inc. Tel. (415)392-5850 
580 Washington Street Fax (415)392-6116 
San Francisco. CA 94 1 1 1 E-mail lnlo«pandasottwarecom 
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a day, 365 days a year 

technicians directly, day or night ! 
Virus 

r turnaround on new viruses 
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A Mim Micro J 

800.83.MICRO 1-800-413-9780 i 

Choose 209 at www.pcmag.com/infolink 



Send me more info 

Send this coupon by Fax. mail, or e-mail, or contact Panda 
directly at (800) 603-4922. 



Sender s Details 



Contact Name: 



Company: 
Address: 
City: 

Telephone: 



State: 
E-mail: 



Zip Code: 



3Com NIL Diagnostics vl.O 



General Properties j Diagnostics | Support | 



Piess "Ophmal Setungt" to conhgue ptopefties 
to non-conllicting values automatically 



InoVtduatSettng: 



DpiiMi E riBnoi 




OK 



Cancel 



Hdp 



Net 
Toe 



SERVER NICs 



CONTROL CLUTTER: 3Com 's menus include a wide variety of 

controls to configure the adapters. 



only in Intel's 
PRO/100 Intelli- 
gent adapter. But 
the 3Com NIC can 
support only 16 
VLAN connections, as opposed to 
Intel's 64. 

Though the card lacks an SNMP 
agent, 3Com makes managing its 
NICs simple. In addition to DMI 2.0 
support, the company's Self-Heal- 
ing Drivers attempt to correct com- 
mon errors without user input, and 
the resilient server link (RSL) driv- 
ers automatically switch to a backup 
NIC if the primary fails. As with the 
Intel cards. 3Com 's support dynam 



ools 



ic code-loading to optimize 
your NICs to the server's 
configuration. 

The vendor provides the 
best diagnostic program of 
the lot. With it, you can thoroughly test a sus- 
pect card, review product release notes, check 
3Com's BBS and Web page for new drivers, or 
create an e-mail problem report that you can 
submit to the company. If all else fails, 3Com 
provides a lifetime warranty and worldwide 
technical support. 

The Fast EtherLink delivers good features, 
an unmatched troubleshooting utility, and fine 
performance. But if you want asymmetric port 
aggregation, you'll need to wait until 3Com 
releases its new software. — LF (23 



SUMMARY OF FEATURES 


See www.pcmag.com for interactive views 


Server NICs 

Adaptec Adaptec Compaq 
ANA 69011 ANA 6922 Duo NC3122 
■ yes i NO □ OPTIONAL Single32Fast 2-PortFast Fast Ethernet 

Products listed mieviewwtki Ethernet NIC Ethernet NIC NIC 


Intel PRO/10O+ 
Server Adapter 


Intel PRO/100 3Com Fast 
Intelligent Matrox 100 Matrox 100 EtherLink 
Server Adapter Multiport NIC Multiport NIC+ Server NIC 



list/street price 
General 



$85 /N/A 



$375 /N/A 



N/A/ $340 



$119 /N/A 



$399 / N/A 



$679 / $550 



$U99/$960 $199 / $140 



Number of ports 


1 


2 


2 


1 


1 


4 


4 
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Maximum number of boards per server 


8 


8 


Server limited 


Unlimited 


Unlimited 


4 


4 


16 


Supports 10/100 Mbps 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


Auloswitch 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


32- or 64-bit bus 


32-bit 


32-bit 


32-bit 


32-bit 


32-bit 


32-bit 


32-bit 


32-bit 


On- board CPU 


■ 


■ 
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■ 
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CPU type 


N/A 


N/A 


N/A 


N/A 


Intel i960 




Intel i960 


N/A 


On-board memory 


8K 


6K 


3K 


6K 


1MB 


', ne 


1MB 


4K 
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Window NT 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


NetWare 3 x 


■ 


■ 


■ 


■ 


■ 


■ 


■ 




NetWare 4 * 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


Other OS support 


Windows 95. 98 


SCO Umxware 


SCO UnixWare 


Windows 95. 
SCO UnixWare, 
Sun Solaris 


Windows 95. 
SCO Umxware. 
Sun Solaris 


None 


None 


None 


Ethernet controller chip 


Adaptec 


DEC 


Intel 


Intel 


Intel 


DEC 


DEC 


3Com 


Fault tolerance 


■ 












■ 


■ 


Redundant links 


■ 












■ 
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Administration and Management 


Bandwidth aggregation/load balancing 


■ 












■ 
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Third-party software included 


■ 












■ 


■ 


Fast EtherChannel 


■ 












■ 


■ 


Full-duplex support 


■ 












■ 


■ 


Diagnostics included 


■ 














■ 


SNMP agent 


■ 












■ 




RM0N 


■ 
















Bus mastering 


■ 












■ 


■ 


Mil connector 


■ 
















DMI 2.0 support 


■ 














■ 


PCI Hot Plug 


■ 
















VLAN support 


■ 














■ 


Cisco ISL VLAN support 


















ACPI support 


■ 
















Shared hatdwate interrupt support 


■ 








■ 




■ 


■ 


N/A Not applicable— The product does not have this feature 
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You'll make a 
BIG mistake 
if you buy 

the HP 
LaserJet 
5000. 





The QMS* 2060 Print System delivers a more 
complete overall package with the most standard 
features right out of the box. Like 20 page-per- 
minute speed and full-bleed, edge-to-edge output on 
page sizes up to 13" x 26" — features you won't find on 
the HP* LaserJet* 5000. The QMS 2060 Print System also 
includes the speediest job handling of any print system in 
its class which means more documents per day for you. 

"On our tests, the 2060 beat all other 20 ppm printers 
when printing multiple simultaneous jobs or producing 
multiple copies of the same job... We were especially 
impressed with the 2060, whose excellent graphic output 
makes it a good choice for desktop publishing chores." 

— PC Magazine, May 1998 



The QMS 2060 
Family of Printers 



iegister to win a 
FREE QMS 2060 BX. 

1 -800-523-2696 

Call today! 



•All prices in US dollars 

©1998 QMS. Inc. QMS and the QMS logo are registered trademarks ot QMS. Inc. 
All other trademarks or registered trademarks are the property ot their respective manufacturer. 

Official sweepstakes rules available upon request. 






( 




www.qms.com 
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Copyric h ' 



1000 
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pentium || 




Strikingly Powerful - Amazingly Slim!! 

Introducing the Rodeo 1000 series. A technological tour de force of unsurpassed power and innovation. Housed in 
a slim 1.5" thick 5.8 pound package is a heavyweight workhorse driven by the latest mobile Intel" Pentium "II 
processor running at up to 300MHz. This sleek profile allows you to carry tomorrow's technology anywhere you 
go today. And all of this at an amazingly affordable price. 



Mobile Intel' Pentium "II 
Processor Up To 300MHz 



512KB L2 Cache 



1.5 Inchs THIN 
5.8 Lbs. LIGHT 



56K Fax/Modem 



32 bit CardBus and 
Zoomed Video Support 
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HDD, Floppy & CD-ROM 
Work Simultaneously 



USB & Fast Infrared Ports 



16 bit 3D Sound 
W/Wave Table Synthesis 



Port Replicator Capable 



Built-in 2X DVD 
or 24X CD-ROM 



■Mm* 4.061 
32MB/ 128MB RAM 

12.1" SVGA TFT 
24xCD*56K Modem 



mom 



HIMHk* 4.0GB HDD 
32MB/128MB RAM 

13.3 XG A TFT 
24xCD-56K Modem 



I1WK- 4.0GB HDD 
64MB/I28MB RAM 

12.1" SVGA TFT 
2xDVD«56K Modem 



10100X 



I-4.0GBHDD 
64MB/I28MB RAM 

13.3'XGATFT 
2xDVD-ttKI 
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Call For A Dealer 

Ntaraft You Or Visit Our Website 



AMS Tech 

Compuien k Ptnphtialt 



800-868-8108 

www.amstoch.com 
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TERMINAL SERVERS 



Microsoft Thinks Thin 



T! 



VIDEOCONFERENCING 



Room Full of Faces 



By Ted Needleman 

By offering a sub-$ 10,000 con- 
ference-room-level system, 
Intel hopes to heat up the 
high-end, multipoint videoconfer- 
encing market, long dominated 
by systems priced in the 
$15,000 to $20,000 range. 
Intel touts its TeamStation 
4.1 ($9,999 list; with moni- 
tor, $11,999) as both an 
ISDN or LAN videoconfer- 
encing system and a fully 
functional conference-room 
PC. Though the PC fell a bit 
short, we found Team- 
Station generally to be a 
well-conceived solution, 
competitive with higher- 
priced products. 

An illustrated poster 
helped make our setup a 
snap; most of the effort in- 
volved unpacking parts and plug- 
ging them in. At start-up, Team- 
Station brings up Windows NT 
and the TeamStation software. 
Our only complaint is that con- 
figuration was handled from a 
separate program, requiring you 
to shut down the TeamStation 
software, use the Administration 
program, and then restart the 
system. 

TeamStation was as simple to 
use as a telephone. On connect- 
ing, a helpful set of bars at the bot- 
tom of the screen turned green or 
red to show the call's status 

Intel's optional TeamStation 
Manager 1.0 (for 10 seats, $7,999) 
is a custom version of LANDesk. 
Manager lets you easily adminis- 
ter TeamStation machines and 
sessions remotely. According to 
the Intel diagnostic, we obtained 
15-frame-per-second (fps) high- 



quality video with an ISDN con- 
nection. In viewing personnel 
around a conference table, we 
were able to see faces and ex- 
pressions clearly. The bundled 
NIC card and a TCP/IP connec- 
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PRETTY SIMPLE: On-screen controls make using the 
TeamStation as easy as a telephone. 



tion let you conference over an 
uncongested LAN at about 30 
fps. In addition, an upgrade for 
combining two ISDN lines 
should be available by press time. 
Currently, noTl connectivity is 
planned. 

Housed in a mini-tower case, 
the system's PC is based on a 333- 
MHz Pentium II processor with 
64MB of SDRAM. Though ade- 
quate for most suitable tasks, the 
system provides only two open 
PCI slots, a 2.1GB hard disk 
(though a 4.3GB unit will ship by 
press time), and a 24X speed CD- 
ROM drive. 

Intel TeamStation 4.1. List price: 
$9,999; with 29-inch monitor, 
$11,999. Intel Corp., Hillsboro, 
OR; 800-538-3373, 408-765- 
8080; www.intel.com/proshare/ 
conferencing. 906 at www.pcmag 
.com/infolink. 



By David Chernicoff 

he most lucrative segment of 
the multiuser server market 
is in terminal devices. A sin- 
gle server performs the process- 
ing for multiple thin clients, which 
is ideal for data entry tasks such as 
inventory and reservations where 
a standalone PC is overkill. This 
market has long been dominated 
by Unix and mainframe vendors, 
but Microsoft has had an eye on 
it, too. 

Microsoft's biggest obstacle 
was Windows NT's lack of multi- 
user support. To over- 
come this, the company 
purchased the MultiWin 
technology that Citrix 
used in its WinFrame 
server, which lets multi- 
ple clients run Windows 
applications in terminal 
sessions. 

WinFrame was based, 
however, on the Windows 
NT 3.51 code base, and 
the sweeping architectur- 
al changes in Windows 
NT 4.0 made porting 
WinFrame a significant 
task. Instead, Microsoft li- 
censed Citrix 's technology and was 
able to create a multiuser version 
of Windows NT 4.0, thereby giving 
Microsoft a strong entry into 
the thin-client market. 

The result is Microsoft Win- 
dows NT 4.0 Terminal Server 
Edition, which brings the Win- 
dows interface to shops with 
terminal workers employ- 
ing Windows CE-based thin 
clients Moreover, Microsoft 
foresees that Terminal Server 
will be the foundation for net- 
work, Internet, and palmtop 
thin-client devices using embedded 
versions of Windows CE. 

We also tested Citrix's Meta- 
Frame 1 .0, which sits on top of Ter- 
minal Server and extends its capa- 
bilities to non- Windows clients It 
supports most OSs and also adds 
significant capabilities such as sup- 
port for non-IP networks load bal- 



ancing, and additional connection 
options that provide a more com- 
plete solution. 

Microsoft Windows NT 
Terminal Server Edition 

Code-named for the mythical, mul- 
tiheaded Hydra, Microsoft Win- 
dows NT 4.0 Terminal Server Edi- 
tion (with ten client access licenses 
$1,129 list) is the company's first 
multiuser version of Windows NT. 
Terminal Server brings the func- 
tionality of Windows NT 4.0 to ter- 
minal sessions and offers trouble- 
free connectivity with Windows- 
based clients 

Every Terminal Server client re- 
quires a $20 client access license 
(CAL) and a $230 Windows NT 
Workstation (NTW) license. Al- 
though the version we tested in- 
cludes ten CALs it doesn't include 
the NTWs — raising the total price 
for ten users to $2359. 

Installation went smoothly, but 
you need a hefty system to service 
even just a few clients Terminal 
Server requires 32MB of RAM for 
the OS and 4- 1 2MB for each client, 
which made our dual-processor 
server with 160MB of RAM ade- 
quate for only ten (or fewer) 
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VIRTUAL MT: The Terminal Server client 
replicates the Windows NT desktop. 

clients The install was almost iden- 
tical to that of Windows NT Server, 
and we had no trouble with it. 

Terminal Server uses Remote 
Display Protocol (RDP), a propri- 
etary extension to the T-120 re- 
mote-display-and-control proto- 
cols RDP clients replicate a 
Windows NT GUI, but the client 
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machine must be running Win- 
dows. Also, RDP works only on 
TCP/IP networks. To run on non- 
Windows and/or IP-networks, 
you'll need to run MetaFrame. 

We tested the RDP client on 
three devices: a Windows NT 
Workstation, a Windows 95 PC, 
and a Wyse Winterm 3315SE thin 
client. The Winterm uses an em- 
bedded version of Windows CE, 
which allowed it to run RDP. Once 
the clients were connected to the 
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FROM THE BENCH 



Expressly made to run on top of 
Terminal Server, MetaFrame also 
includes support for additional 
networking protocols, connection 
options, and load balancing. 

Instead of Microsoft's RDP.Cit- 
rix uses its own Independent Com- 
puting Architecture (ICA) clients. 



(CROSS 



TALK) 




Well, Frank, we fi- 
nally see Micro- 
soft's Terminal Ser- 
ver. It's kind of a 
letdown after all of 
the hype. You plug 
it in and it works. 
Looks as if small businesses 
could save a few hundred dollars 
per seat using this approach. Are 
you still a fan of this technology? 

network, a client dialog box asked 
us for the server's IP address. After 
we entered it, we were on our way. 

To test performance, we in- 
stalled Microsoft Office 97 on our 
Terminal Server. Response time 
for normal editing tasks on clients 
was acceptable even with all three 
clients in simultaneous use. 
though spell-checking a 30-page 
document on each slowed perfor- 
mance noticeably. Performance 
wasn't unacceptably slow, but it 
does indicate that client activity 
can affect even a powerful server 
with a fairly light load. 
Microsoft Windows NT 4.0 Terminal 
Server Edition. Listprice:$l,129.Mi- 
crosoft Corp., Redmond, WA; 425- 
882-8080; www.microsoft.com. 907 
at www.pcnmg.com/infolink. 

MetaFrame 

Though Microsoft has claimed 
the Windows CE world as its own, 
MetaFrame 1.0 ($4,995 list with 
15 client licenses), from Citrix, 
brings the capabilities of Mi- 
crosoft Windows NT 4.0Terminal 
Server to non-Windows clients. 



Terminal Server's real value is for 
vertical applications, such as a 
database server. You can run the 
database server inside the same 
PC that's running 
Terminal Server or 
connect them with 
Fast Ethernet. You 
set an economical 
and easily man- 
aged system. 



i 



which lets MetaFrame operate 
with DOS, Java-based, Mac, and 
Unix devices as well as older termi- 
nal stations. Each ICA client re- 
quires a Microsoft NWT and CAL 
license, however, as well as the 
Citrix ICA license. 

Installation on our server was 
without incident. Because ICA has 
no support for Windows CE clients, 
we used a different version of the 
Wyse Winterm 23 1 5SE. For testing 
MetaFrame on non-Windows de- 



is not limited to TCP/IP connec- 
tions, as is RDP. MetaFrame lets 
you use networks that employ 
IPX/SPX and NetBUI, so if you 
aren't running an IP network, 
MetaFrame is your only choice. 

Moreover, this product in- 
cludes a wide variety of network 
connection options unsupported 
by Terminal Server. MetaFrame 
supports direct-dial connections 
to Terminal Server, as well as mul- 
tiport serial access. Trading per- 
formance for price, serial access 
lets you connect many clients to 
the server's serial ports cheaply 
and obviates the need for addi- 



tional network hardware or soft- 
ware to route the connections. 

If you're planning on using 
more than 15 thin clients, Citrix 
offers a useful option not avail- 
able from Microsoft. WinFrame 
Load Balance Option Pack 
($1,495 list per server) lets 
MetaFrame distribute the client 
load across multiple servers. 
MetaFrame 1.0. List price: With 15 
client licenses, $4,995. Citrix Inc., 
Fort Lauderdale, FL;800-437-7503, 
954-267-3000; fax, 954-267-9319. 
www.citrix.com/products/ 
metaframe.asp. 908 at www.pcmag 
.com/infolink. 
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FLEXIBLE CONNECTIONS: MetaFrame lets 
you configure varied connection types. 

vices, we used a Power Macintosh 
G3 and a Sun Netra Unix Worksta- 
tion with Solaris. In all cases, the 
terminal sessions popped up with- 
out a hitch and provided an un- 
eventful client session with our 
server-based application. 

MetaFrame also adds significant 
value in certain network environ- 
ments. MetaFrame 's ICA protocol 



By GregAlwang 

dministrators often spend 
more time managing their 
management software than 
they do the network. Geneva Soft- 
ware's AlertPage Enterprise 4.1 
($695 list per server), is designed 
to plug into larger man- 
agement packages to pro- 
vide easier and more ex- 
tensive reporting on net- 
work services such as FTP 
or Web servers. AlertPage 
includes exhaustive re- 
porting and alerting op- 
tions, plus extensive 
SNMP support for easy 
connectivity with net- 
work management pack- 
ages such as HP Open View. 
AlertPage was extremely easy 
to install. On loading the soft- 
ware onto a Windows NT 
client PC, we immediately 
began receiving data on net- 
work devices from the Dis- 
covery option. Extensive fil- 
tering options let you tailor 
alert notifications for net- 
work faults by specific device and 
select a notification method — for 
example, via e-mail or pager. 
AlertPage also translates cryptic 
error messages into plain-English 
alarms, a feature often seen only 
in high-end management tools. 

This product automatically dis- 
covers all active Windows NT ser- 
vices, auto-detects new devices. 



and even restarts failed Windows 
services remotely. AlertPage can 
monitor multiple NetWare NDS 
trees and test NetWare and Win- 
dows NT log-ons and authentica- 
tions. Perhaps its best feature is 
the reporting engine. Network 




IN THE RED: Executive-level reports show 
basic information graphically. 

Report Card (NRC), which lets 
you group services, devices, and 
applications by business function. 

Notable features in the new ver- 
sion include a Profile Wizard for 
building reports and enhanced 
SNMP support for integration 
with large-scale management 
products. In addition to a database 
with over 6,000 SNMP traps, 
there's an Event-to-Trap translator 
that converts non-SNMP alarms 
and events into SNMP traps us- 
able by the larger packages. 
AlertPage Enterprise 4.1. List price: 
$695 per server or SNMP device. 
Geneva Software, Northbrook, 
IL; 800-315-0952, 847-562-0012. 
www.genevasoft.com. 909 at www 
.pcmag.com/infolink. 
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.or transparencies 
and negatives from 
the internal film tray 




ScanMaker 4 KB 



FEATURES 

Microtek's patented Emulsion Direct Imaging Technology 7 

U.S. Patent No. 5,574,274 

Full 36-bit color depth — input and output 

3 long-life cold cathode lamps 

Adaptec 2902E PCI SCSI interface card 

600 x 1200 dpi optical resolution / 9600 dpi enhanced 

Microtek's Scan Wizard " scanner controller 

Adobe Photoshop LE image-editing software 

MetaCreations" Painter" 5 

Caere OmniPage Limited OCR software for scanning text 
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Introducing the ScanMaker* 4, 

the all-in-one scanner from Microtek, 
the most trusted name in desktop 
scanning. The same innovators who brought 
you the ScanMaker® III (winner oi PC Magazine's 
Editors' Choice and Best of 1997 awards) now bring 
you this incredibly fast, dual-media color scanner. 

The ScanMaker 4 features Microtek's own patented 
Emulsion Direct Imaging Technology" (E.D.I.T."). 
Unlike a conventional flatbed scanner which scans film 
with an attachable transparent media adapter (usually 
an accessory item purchased separately), the 
ScanMaker4captures images directly from the surface 
of film transparencies or negatives — internally. No 
more light refraction problems. No more annoying 
Newton rings. Just amazingly sharp images loaded 
with detail. Photographic prints, illustrations, or 
documents up to 8.5" x 14" can be scanned on the 
scanner's upper bed. 

The scanner's 36-bit color depth (input and output), 
600 x 1 200 dpi optical resolution (up to 9600 dpi 
enhanced) and superior optics deliver performance 
suitable for any company's graphic needs. And for 
quick, conflict-free installation, the ScanMaker4 
irxluck^tJie>y^29a2EraSC9ritBrT^c^.AII 
this and some great software for a suggested retail 
price of only $699, its almost like getting two scanners 
for the price of one. 

MICROTEK 

www.microtekusa.com 
1-800-654-4160 



Bundled software and manuals on CD-ROM. All products mentioned are trademarks or registered trademarks of their respective holders Pnce is United States suggested retail price 
Specifications, price and software bundles are subject to change without notice SM4PCMAG 
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SYSTEM ADMINISTRATION 

Mastering Disk Management 



By Warren Ernst 
m Bntil now, managing your net- 
1 I worked disk resources on 
%0 Windows NT has been a te- 
dious, multistep process. Often, 
you had to resort to a mishmash 
of Windows NT tools and third- 
party utilities that never quite 
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EASY ON THE EYES: S«A/ provides detailed informa- 
tion via its attractive Web interface. 



monitor client use of shared re- 
sources. SRM also requires five 
components from Microsoft's In- 
ternet Service Manager, a host of 
modules within Data Access 
Components 1.5, and other Mi- 
crosoft Windows NT components. 

The good news is that SRM 
■■■■■m goes a long way 
to make this 
onerous setup 
manageable. 
The installation 
disk scanned our 
server prior to 
the install, then 
listed the com- 
ponents that we 
needed. Never- 
theless, our setup 
required a call to 
tech support; it 
turned out we 
needed a patch 
for using SRM 



filled the bill. But HighGround 
Systems ends all that with Storage 
Resource Manager or SRM ($495 
list). This program provides a flex- 
ible automated quota and disk- 
space monitoring system for 
servers that's easy to administer 
from a single Web interface. 

Setting up the program re- 
quires considerable time and ef- 
fort, though. You'll need a server 
with 64MB of RAM running Win- 
dows NT 4.0 with Service Pack 3 
and Microsoft Internet Informa- 
tion Server (IIS) 4.0. To enable 
polling and reporting to the cen- 
tral management console, you'll 
need to install an agent manually 
on each Windows NT client to 



with a FAT partition. 

Leaving that behind us, we 
were better able to appreciate the 
program. SRM is elegant and in- 
tuitive to use; from a browser, we 
could view free space on drives 
and which users owned the largest 
files. SRM's charts contain plenty 
of hypertext links that make it 
easy to drill down for details. 
Storage Resource Manager. List 
price: Single-server edition, $495; 
network edition, $995 ($399 
per Windows NT Server, $49 
per Windows NT Workstation). 
HighGround Systems, Marlbor- 
ough, MA; 508-460-5152; www 
.highground.com. 910 at www 
.pcmag. com/in folink. 



COMMERCE SERVERS 



Show Me the E-Money 



By John Garris 

E -commerce development 
means different things to dif- 
ferent people. Web store- 
fronts need to engage the cus- 
tomer and require mechanisms 
that provide personalization, site 
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analysis, and online payment pro- 
cessing. Business-to-business sites 
require standards-based data- 
transfer formats, good security, 
and integration with existing sys- 
tems. The point is that one size 
definitely does not fit all. 
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Domino.Merchant 2.0 Server 
Pack and Microsoft Site Server 
3.0 Commerce Edition both offer 
everything you need to build an 
e-commerce site. Site Server in- 
cludes a wealth of integrated 
tools for site analysis, site-wide 
search, and ad serving. Lotus 
bases Domino.Merchant on its 
Domino databases (as seen in 
LotusNotes) and a thorough set- 
up wizard to do all the site 
creation. 

Though both provide templates 
and wizards for building starter 
sites, you will also need to tailor 
your site to grow with you — by 
commiting to the development 
platform your product uses. Site 
Server lets you customize pages 
via Active Server Pages (ASP) 
and Component Object Model 
(COM) compo- 
nent development. 

Domino.Mer- 
chant provides 
limited customiza- 
tion options using 
wizards and pre- 
defined content- 
creation tools. Al- 
though the Domi- 
no architecture al- 
lows for complex 
Web development 
through Lotus- 
Script (Domino's 
macro language) 
and Java, they re- 
quire a separate purchase. 

In the final analysis, Site Serv- 
er gives you more options than 
Domino.Merchant. Though the 
latter product can meet the 
needs of small companies with 
simple business requirements, 
Site Server provides the more 
comprehensive and versatile 
platform. 

Domino.Merchant 
Server Pack 

Lotus is pitching its Domino 
.Merchant 2.0 Server Pack 
($3,495 list) at small, non-Domino 



shops that want to set up a com- 
merce-enabled Web site.The mas- 
sive scope and complexity of the 
Domino environment, however, 
makes this a tall order; we found 
this product better suited to shops 
with the know-how and tools to 
exploit Domino's strengths. 

All data, including Web sites, is 
stored in Domino-proprietary 
databases. Domino.Merchant 
provides a Site Creator wizard 
that asks dozens of questions 
about every aspect of page design, 
from SSL security to Web layout, 
and then uses the answers to build 
your site. 

On our Pentium 166 with 
128MB of RAM, the process of 
compiling the Domino databases 
took over 90 minutes. We found 
the resulting frames-based site 
easy to navigate and visually ap- 
pealing. Yet sometimes, it didn't 
update certain frames properly, 
forcing us to exit and reenter the 
site. Also, we were disappointed 




JUST COMPLETE k FORM: The Java Site Creator 
collects information about your Web site. 

with Site Creator's lack of flexibil- 
ity. For example, it asked us to 
choose from limiting either/or- 
type options, such as whether our 
products were available via down- 
load or required shipping. 

Domino's databases provide 
security superior to Site Server's. 
The server maintains a list of 
users who have various access 
levels, and users with the appro- 
priate access can log on and 
make changes. Also, Domino 
leverages its document manage- 
ment capabilities by letting ad- 
ministrators set up workflow- 
based approval mechanisms that 
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Get the Recognition You Deserve! 

i An^z Voice, Handwriting, Macros, Gestures Jp^ 
■-"SSi. ...in the Palm of Your Hand! ^ 





WINNER 
Golden Gavel 

Award 
June 25, 1998 



Teach Your Palm-size PC to 
Recognize Your Handwriting 

ART'S award-winning smARTwriter® 

software lets you enter text and data 

using your own printed handwrit- 
ing. Forget struggling to learn how 
to write with graffiti characters. 
Your Palm-size PC will learn your 
writing in just a few minutes. 

World's Most Accurate Recognition 

It's the full version of the handwriting recognition software 
that earned Mobile Computing's 1st Class Award, and is the 
1998 mobilis Readers' Choice Award winner for Windows CE 
software. The outstanding out-of-box recognition gets even 
better as you use it, and includes ARTs proprietary "Ink- 
Smoothing" to remove the jagged edges 
caused when writing in a bumpy environ- 
ment such as in a car or plane. 

Easiest to Use 

It works with any application. Write in any 
size, anywhere on the screen either upright 
(portrait) or flat (landscape)! 

Create Gestures & Macros 

Define your own shorthand gestures that can 
execute unlimited keyboard strokes. Open files, 
launch applications or insert entire paragraphs into a 
document by simply writing a custom gesture you create. 



Use Your Voice to Operate 
Your Palm-size PC 

Fast, accurate voice recognition saves time 
and increases your productivity. No more 
scrolling down lists for files, contact names, 
and phone numbers — just tell your Palm-size 
PC what you want to do! You can choose from 
a great collection of commands already built in, 
or easily create your own library of commands 
trained to recognize your voice! Some of the 
incredibly time-saving commands built in include: 




Create your own macros 
— the most powerful 
way to operate your 
Palm-size PC 




• Open + a document or note filename 
to open that document 

• Go to + an application name to 
launch that application. 

• Dial + contact name from your 
address book to dial a phone number via 
OTMF tones. Supports multiple numbers. 

• E-mail + contact name opens and 
addresses a new e-mail form. 

• Fax creates and addresses a new fax 
form. (Requires bfax Express ). 

• Show Details + contact name 
to display the complete contact record in 
the address book. 

• Get Mail launches the Inbox, dials 
your e-mail server, and checks on-line 
for new messages. 



• Macro executes a user-defined macro 
- commands like "cut" and "paste" - or 
inserts phrases or boiler plate text into a 
document. For example: create macros for 
"send office" or "send home" that would 
insert text into an e-mail message 
requesting that information be sent to 
your home or office address. 

• Voice Mail creates a voice message 
that will be attached to an e-mail. 

• Calendar launches the Calendar 
application with your choice of view 
(day, week, month, year, today or agenda). 
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Enter Data in Your Own Handwriting! 



smARTwriter' Plus is the easiest, 
most accurate way to enter data on 
your H/PC. You get the best recogni- 
tion accuracy because the built-in 
QuickTrainer" "learns" your hand- 
writing. Enter text and digits in any 
application, write in any size, any- 



where on the screen. Create your own shortcuts or 
gestures to save time and increase your productivity. 
smARTwriter Plus requires minimal memory space and 
does not affect the processing speed of your H/PC. Also 
included: smARTscribble"', the handy utility that allows 
you to scribble your thoughts and notes, or even make a 
quick sketch! 
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MoWkftuiet ( 



Choose 230 at www.pcmag.com/infolink 



Advanced Recognition Technologies, Inc. 

Outside U.S.(818) 678-3999 Europe: 972-3-642-7242 x109 
Fax: (818) 678-3994 e-mail: sales@artcomp.com 

www.artcomp.com 
(888) 762-7845 




can do things such as ensure that 
content is approved prior to 
posting. 

Unlike Site Server, Domi- 
no.Merchant's third-party-tools 
integration is limited. Although 
the product lets you import single 
HTML files into a Domino data- 
base, the process is fairly cumber- 
some and time-consuming and 
won't work with standard Web- 
authoring tools — as it does with 
Site Server. If you want to do any 
extensive customization, you'll 
need to use the full Domino de- 
velopment client. Notes Designer 
for Domino, which costs an addi- 
tional $495. 

Domino. Merchant 2.0 Server Pack. 

List price: $3,495. Lotus Develop- 
ment Corp., Cambridge, MA;617- 
577-8500; www.lotus.com. 911 at 
www.pcmag.com/infolink. 

Microsoft Site Server 
Commerce Edition 

A special-purpose version of Site 
Server Standard Edition, Micro- 
soft Site Server 3.0 Commerce 
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FROM THE BENCH 



foundation. Specify a number 
of Windows NT configuration 
options (such as the required 
ODBC data sources) and input 
specific site details, and the wiz- 
ards generate the Web pages for 
the starter site and the adminis- 
tration site — as well as a set of 
database-schema files that it 
loads into your ODBC-compli- 
ant database. We found that this 
process was much faster with 
Site Server than with Domino. 
Merchant. 

You make updates to your site 
through the Microsoft Manage- 
ment Console (MMC). And un- 
like Domino.Merchant.it lets you 
use standard HTML editors on 
your pages. The MMC also lets 
you add new products and 
departments (or categories) to 
your product list and view all 
processed orders and shoppers 
on your site, as well as define 
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FLOWCHART: The Pipeline editing feature shows all the COM compo- 
nents involved in an order-processing phase. 



Edition ($3,499 list) is a fine set of 
interrelated products that rely on 
a combination of Active Server 
Pages (ASP) scripts, custom-built 
COM components, and third- 
party components to build and 
grow your site. 

Commerce Edition provides 
wizards to ease building your site 
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cross-selling mechanisms. 

Site Server's unique software 
Pipeline streamlines order pro- 
cessing. Pipeline is a set of tasks 
that define the process — such as 
validating a credit-card number, 
approving payment, modifying in- 
ventory, and creating a purchase 
order. Its tasks correspond to a set 

1998 



of COM components. Third-party 
vendors and developers can build 
their own components, and in- 
house developers can extend their 
sites by writing components that 
perform legacy integration. Un- 
like Lotus, Microsoft includes an 
Ad Server in the package that lets 
you track ad hits and process ad 
requests. 

Because Site Server is built 
specifically on Microsoft's model 
of ASP and COM development. 



you'll have to commit your site to 
the Windows NT platform. But if 
you're willing to forsake other 
platforms. Site Server is the defin- 
itive choice. 

Microsoft Site Server 3.0 Commerce 
Edition. List price: $3,499 per 
server, plus $2,995 (unlimited 
Internet client license) or $49.95 
per individual client. Microsoft 
Corp.. Redmond, WA; 425-936- 
8080; www.microsoft.com. 907 at 
www.pcmag. com/infolink. 



ISDN ROUTERS 



The Amazing Tunneling Router 



HANDS-OFF 

pletes each 



By Les Freed 

Targeted at the branch office, 
the Intel Express 8100 
Router ($599 list) provides 
two functions that such users need 
most. These are an ISDN router 
for sharing an Internet connec- 
tion and Virtual Pri- 
vate Network (VPN) 
capability, a low-cost 
way to connect to the 
corporate WAN via 
the Internet. 

The Express 8100 
is a gray, cigar-box- 
size unit with seven 
status LEDs on the 
front and 10/1 00- 
Mbps auto-sensing 
Ethernet and ISDN 
U interface connec- 
tors on the back. One 
of the first small routers we've 
seen to include a dual-speed Eth- 
ernet port, it supports Network 
Address Translation (NAT), 
which lets connected PCs access 
the Internet using a single IP ad- 
dress. The Express 8100 lacks an 
analog phone port, however. 

An installation wizard walks 
you through one of three canned 
scenarios: remote LAN access, 
Internet Access via an ISP, or 
VPN connection via an ISP with 
optional Internet Access. Each at- 
tempts to auto-detect switch type 
and SPID information, and after 
you configure the line, the wizard 
places test calls to check your 
connection. 

Once the Express 8100 is run- 
ning, the Device View software 



eases the task of configuring and 
monitoring the unit. The router 
also has a rear button that resets 
the Express 8100 to the factory 
configuration, a feature we liked 
and thankfully found impossible 
to hit by accident. 
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SETUP: As the setup wizard corn- 
step, it adds a green check mark. 

A VPN uses strong data en- 
cryption and IP tunneling to cre- 
ate a secure Internet connection 
for private data. Because the Ex- 
press 8100 uses an Intel-propri- 
etary tunneling protocol, you'll 
need one of these units on either 
side of the connection. We tested 
only its routing capabilities. The 
140-bit encrypted connection can 
pass through any network proto- 
col, but the routers each must 
have a fixed IP address. When 
used as just a router, the Express 
8100 can use a dynamically as- 
signed IP address. 
Intel Express 8100 Router. List price: 
$599. Intel Corp., Hillsboro, OR; 
800-538-3373, 508-264-7354; www 
.intel.com. 906 at www.pcmag 
.com/infolink. 03 





Whatever. 



Whether you decide to stay with your Mac or go to Windows, 
DataV iz makes it easy. 

If you're Maying on your Mac. MacLinkPlus keeps you compatible with the 
rest of the world. It lets you open and use Windows " files right on your Mac. 
And new version 10.0 makes it even easier! 

If you're moving to Windows, we make your move easy with Conversions Plus. 
It lets you use Mac disks and files right on your PC. 

Whether you stay or go. is your business: helping you stay compatible is ours. 

Call to learn more: 1-800-270-0030 ext. 132. 

Or visit our website: www.dataviz.com whatever* 
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compu§a micro cEnci 
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Integrating what? 

Existing applications, packaged products, 
custom applications and multiple 
Microsoft® technologies into 
complete business 
solutions. 



DEVELOPERS, 
REGISTER NOW! 

events.microsoft.com/events/bizapps 
OR CALL (800) 509-8987 
for more information. 
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The 1998 PC Magazine 
Shareware Awards 

We showcase our twelve top picks and present overall favorite 
ICQ, the Internet chat phenomenon from Mirabilis. 




By Sheryl Canter 

The Internet is a natural distribu- 
tion mechanism for shareware, 
and with the spectacular growth 
of the Internet, the shareware in- 
dustry is booming. In this year's 
fifth annual Ziff-Davis Shareware 
Awards contest, editors from ZDNet sifted 
through nearly 14,000 entries — more than double 
that of last year. The 1 14 finalists were sorted into 
23 different categories, and then assigned to 3 Ziff- 
Davis magazines for final judging. PC Magazine 
judged 12 categories, Family PC judged 7, and 
Computer Gaming World judged 4. Winners were 
announced on July 16, 1998, at the Shareware In- 
dustry Convention in War- 
wick, Rhode Island. 

The Ziff-Davis Shareware 
Awards contest honors the 
best PC-based shareware 



www.pcmag.com/pctech 

You'll find all of the articles, 
examples, and code files in this 
section at PC Tech Online. 



products released or significantly upgraded in the 
last year. All programs available from the ZDNet 
Software Library {www.hotfiles.com) that met 
this criteria were automatically entered into the 
competition.The cut-off date for uploading new 
entries was 6:00 A.M. EDT on April 6, 1998. 

The 60 finalists and 12 category winners in the 
PC Magazine contest are listed in the sidebar 
"PC Magazine Finalists." Download links for 
the finalists are available from PC Magazine 
Online; the Web version is at www.pcmag. 
comJpctechJdownloadJawards.html. On Com- 
puServe, you can type go znt center. The 
pages that follow describe each of the 12 cate- 
gory winners. The overall winner this year is 
ICQ, an Internet chat program 
from Mirabilis that has ac- 
quired over 11 million registra- 
tions (6 million of which are 
active) in less than 2 years. 




INSIDE 

TUTOR: The new PC 98 

System Design Guide pro- 
vides specifications for 
required and recommend- 
ed features for a wide 
variety of PC types. The 
idea is to make sure you're 
getting the hardware you 
need when you buy a new 
system. Page 239. 

OPERATING SYSTEMS: 

The best system is 
a well-maintained 
system, and 
Windows 98's 
Maintenance 
Wizard can help 
you keep yours 
functioning at its peak. We 
take a look at its tools and 
the System Configuration 
Utility. Page 245. 

POWER PROGRAMMING: 

Visual Basic can call 
almost any Windows API 
function and 
thus make use 
of almost any 
Windows 
feature. But 
the support 
isn't always built in, as in 
our example — changing 
screen resolution from a 
VB program. Page 251. 



PC SOLUTIONS: Managing 
toolbars in Windows 98; 
using Rundll32.exe to 
format disks; an alter- 
native to a bootable SCSI 
adapter; a disappearing 
toolbar in IE3's Mail 
module; creating an 
acronym list in Word; 
transposing Excel 
ranges; DOS-style print- 
ing in FoxPro for 
Windows. Page 259. 
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WEB DEVELOPMENT 



GDIdb 

The winner in the Web Development catego 
ry is GDIdb, a tool for publishing ODBC-com 
patible databases and 
spreadsheets on the 
Web. It works by exe- 
cuting a script file that 
describes how to trans- 
late the data source 
into a series of html 
documents. A Script 
Wizard lets you create 
scripts without having 
to learn the GDIdb 
script language. To ob- 
tain total control over 
the appearance and 
structure of the gener- 
ated html pages, you can edit the script file 
manually. 

If you connect to the Internet through a 
dial-up or isdn connection, you can use 
GDIdb's built-in ftp facility to copy the gen- 
erated html documents to your Web server. 
An option lets you upload only those files 
that have changed — which is useful if your 
database is large. 

GDIdb does not create a live database on 
the Web server; it's a static page generator. 
But updating is easy since the entire process 
can be automated and executed on a sched- 
ule. The program can also be run from the 
command line, for use with external sched- 
ulers and scripts. GDIdb offers a painless, low- 
cost way to publish databases for Web access. 
GDIdb, V3.1.0. List price: $38. Global Data In- 
dustries, Swindon, Wiltshire, UK; +44 1793- 
484990; www.gd-ind.com. 




GDIDB uses scripts to generate html representa- 
tions of databases. 



and wizards make quick work of frames, ta- 
bles, pop-up windows, tables of contents, and 
other advanced features. 

HomeSite features a highly customizable, 
two-pane interface. On the left.it displays lists 
^^■■■H °f fi' es < HTML tags, 
and reusable code 
snippets On the right 
is an edit window 
with tabs for each 
open file. You can 
toggle between the 
edit window and a 
preview window with 
a single keystroke or 
mouse click. 

A Project Manag- 
er lets you group to- 
gether the different 
files that make up 
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HTML EDITORS 



HomeSite 

HomeSite 3.0.1 is the winner in the html Ed- 
itor category. This code-based tool lets you 
create sophisticated Web sites without having 
to memorize html syntax details. When you 
type an html tag in the 
edit window, a number 
of options appear in a 
pop-up list. Select the 
one you want, and 
HomeSite will insert the 
syntax for that option. A 
customizable tag toolbar 
will automatically insert 
opening and closing tags 
with a mouse click. Tag 
editors let you select op- 
tions from a dialog box, 
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HOMESITE'S thorough tutorial walks 
you through all the program 's features. 



your Web site. You can perform search-and- 
replace operations across all the files in a pro- 
ject, and you can verify a project's hyperlinks. 
HomeSite is a beautifully designed program 
that deserves its fame as one of the best html 
editors on the market. 

HomeSite 3.0.1. List price: $79. Allaire Corp., 
Cambridge, MA; 888-939-2545; www.allaire 
. com/products/homesite. 



E-MAIL, NEWS READERS. CHAT 



ICQ 

The winner in the E-Mail, 
News Readers, Chat cate- 
gory — and the overall 
winner of PC Magazine's 
Shareware Awards contest — 
is ICQ from Mirabilis, an instant messaging 
utility. There is something about being on a 
computer network, invisibly connected to 
hundreds, thousands, or millions of people, 
that makes people want to chat. Even the ear- 
liest network operating systems had instant 
messaging capabilities, and instant messaging 
has been popular on the Internet since Jarkko 
Oikarinen created IRC (Internet Relay Chat) 
in 1988. 

Feature-rich and user- 
friendly, ICQ (I Seek You) 
was introduced by 
Mirabilis in November 
19% and quickly became 
the tool of choice for real- 
time communication on 
the Internet. ICQ informs 
you when friends or 
coworkers log on to the In- 
ternet so you can initiate a 
real-time chat session. Un- 
like any other instant mes- 



saging product, you can see what other people 
type before they press the Enter key. You see 
them pausing to find the right word and 
backspacing to correct typos. To add further 
personality to your messages, you can change 
the foreground and background colors, and 
the size, type, and color of your font. 

If no one you know is currently online and 
you still feel like chatting, you can search for 
random users in one of several groups: Gen- 
eral Chat, Romance, Games, Students, and 
various age groups. Users choose which group 
to belong to and specify whether they are 
available for random chats. You can partici- 
pate in group 



chats by adding 
the chat room of 
your choice to 
your ICQ contact 
list. Users can cre- 
ate new chat 
rooms, and there 
are a huge num- 
ber of them. In 
addition to chat, 
ICQ can notify 
you when you re- 
ceive e-mail, let 
you hide from 
people you don't 
want to talk to, 
access voice com- 
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ICQ informs you when a 
person on your contact 
list logs on to the Internet. 



munication and group gaming software, and 
much more. 

ICQ handles communication through a 
server that stores the participants' registration 
information. Within six months of its intro- 
duction, ICQ received 850,000 registrations. 
Today it has more than 1 1 million registra- 
tions, of which 6 million are active. The rapid 
growth has meant an overloaded server at 
times, but the company struggles to keep up. 
ICO, Beta (DLL 1.30). List price: Free during beta 
period. Mirabilis Ltd., Tel- Aviv, Israel; +972-3- 
6488090; www.mirabilis.com/icqhomepage 
.html. 



DESKTOP ACCESSORIES 



Judy's TenKey 



The winner for Desktop Accessories is 
Judy's TenKey, a high-powered calculator 
that features a history tape, selectable calcu- 
lator syntax, and built-in financial and statis- 
tical calculations. The customizable display 
lets you hide the features you don't need — 
for example, the number pad or trigonome- 
try functions. 

The history tape records your calculations 
in a scrolling list, which you can save to disk. 
If the ten built-in memory locations are not 
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JUDY'S TENKEY lets 
you select the 
calculator syntax. 



enough, you can use the 
tape for additional mem- 
ory; right-click on a tape 
number to reuse it. The 
right-click menu also lets 
you modify a number 
you entered and have 
the tape recalculate. The 
number of lines dis- 
played on the tape and 
the font used for num- 
bers and notes are all 
customizable. You can 
also hide the tape com- 
pletely. 

Judy's TenKey does 
not lock you into a calcu- 
lator syntax. You can 
switch between calculator-style, adding ma- 
chine-style, and Reverse Polish Notation. 

If these styles are unfamiliar to you, consult 
the online Help file for detailed instructions. 
As an all-purpose calculator that doesn't 
overwhelm you with features, this is one of the 
very best. 

Judy's TenKey. v4.0. List price:$19.95. Judy's Ap- 
plications, Santa Clara, CA; 800-242-4775; 
www.judysapps. com. 



APPLICATIONS 



NoteTab Pro 

NoteTab Pro, the winner in the Applications 
category, is a plain-text and html editor that 
does math on the side. It can handle files up to 
16MB in size, and recognizes dos, Unix, and 
Macintosh text. A filter lets you choose be- 
tween the ascii character set used by dos and 
the ansi character set used by Windows. 

The highly configurable user interface fea- 
tures a customizable toolbar, and a tab bar for 
switching between documents. You can per- 
form search-and-replace operations across all 
open documents. A special outline format lets 
you jump instantly to key sections in a docu- 
ment. You can also 
embed hyperlinks in 



cute programs, or send e-mail. Clipbooks have 
many uses, and the program comes with some 
prebuilt Clipbook Libraries. For example, 
there is an html library that can insert tags 
into an html document. 

Other NoteTab Pro features include a 
spell-checker and thesaurus, multiple 
undo/redo, and the ability to calculate mathe- 
matical expressions embedded in text. 
NoteTab Pro provides a lot of editor for very 
little money. 

NoteTab Pro, v4.011. List price: $9.95. Eric G. V. 
Fookes, Geneva, Switzerland; Fookes@sc2a 
.unige.ch; www.notetab.ch. 



APPLICATIONS 



Power Utility Pak 97 

Power Utility Pak 97 (PUP97) is a set of ex- 
tensions to Microsoft Excel 97. (An earlier 
version is still available for Excel 5 and 
Excel 95.) The program includes 31 utilities, 
40 custom worksheet functions, 3 games, and 
some optional shortcut menu enhance- 
ments. A large number of the utilities, most 
of the functions, and all of the games are 
disabled in the unregistered version of the 
program. 

The utilities are divided into eight cate- 
gories: Range, Formatting, Worksheet, Work- 
book, Printing, Date & Time, Chart, and Ob- 
ject. A text tool lets you change case or modify 
text in a specified range. With the cell-lock 
utility, you can apply 



PROGRAMMING TOOLS 



Setup Specialist 97b 

The champion in the Programming Tools cat- 
egory is Setup Specialist 97b. This full-featured 
install program generator rivals — and in some 
areas surpasses — commercial products costing 
hundreds of dollars more. And Setup Special- 
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documents. 

One of the prod- 
uct's most useful fea- 
tures is the Clipbook, 
which is a collection of 
pastable text snippets, 
each associated with 
header text. You can 
paste any item in the 
Clipbook by selecting 
or typing the header. 
Clipbooks also sup- 
port a syntax that lets 
you open urls. exe- 
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locks in a 
single operation to all 
cells meeting stated 
criteria (for example, 
all cells with formu- 
las). Another tool lets 
you add bookmarks to 
spreadsheets. PUP97 
includes an alarm util- 
ity that can help you 
get to meetings and 
appointments 
on time. There's 
a tool for batch 
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PUP97 enhances Excel 97 with a variety of 
tools, including an alarm. 



THIS HIGHLY configurable text 
editor also does math. 



printing, and another for selecting cells 
by value. The worksheet functions in- 
clude a number-to-dollar text function, 
extensions to Excel's date-and-time 
repertoire, and much more. 

PUP97 is written entirely in Excel's 
vba (Visual Basic for Applications) 
script language, and you can purchase 
the source for an additional $20. 
Power Utility Pak 97, v3.0b. List price: 
$39.95; with source code, $59.95. 
JWalk & Associates, La Jolla, CA; 
www.j-walk.com/ss/pup/pup97.htm. 



SETUP SPECIALIST makes it fast and easy to 
create sophisticated installation utilities for 
your programs. 

ist is exceedingly easy to use. A built-in set of 
training cards walks you through the process 
of creating an installation program. You check 
off options to include any or all of 13 user in- 
terface pages, from simple Welcome and 
Readme pages to a Custom Setup page to a 
user information page that can record serial 
number and registration 
code data. You also can 
specify any applicable 
hardware and software re- 
quirements right in the in- 
stall program. 

Setup Specialist pro- 
vides all of the expected 
features, including sup- 
port for uninstallation, 
automatic registration for 
ocxs and OLE-based dlls, 
and access to variables 
defining important direc- 
tories on the target sys- 
tem. Your setup programs can add data to 
ini files or the Registry, and can read data 
from them as well. By creating a simple DLL, 
you can cause the install program to require 
valid serial number and registration code 
data, or to "brand" the executable with user 
information. 

Even if you already own an install pro- 
gram generator, you should evaluate this ex- 
cellent product. You may switch! 
Setup Specialist 97b, v1 .56. List price: $89. TG 
Byte Software, Bensheim, Germany; info® 
setupspecialist.com; www.setupspecialist.com. 
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GRAPHICS AND MULTIMEDIA 



Screen Saver Toolkit 

Screen Saver Toolkit, the winner in the 
Graphics and Multimedia category, lets you 
create professional. Windows-compatible 
screen savers that you can distribute royalty- 
free. A wizard-style interface walks you 
through the process. Each screen concentrates 
on a particular task, such as collecting images. 



sequencing images, adding sounds, and choos- 
ing transition effects. 

The first step is to create a screen-saver 
project. You can choose between two types of 
screen savers: slide show or presentation- 
style. Slide show screen savers display images 
in random sequence, whereas presentation- 
style screen savers display them in a specified 
order. The program supports three image file 
types: BMP.BMZ(LZW-compressed BMPs).and 



jpeg. You also can incorporate sounds and 
avi movies. 

Once you've created the project, you can 
build the screen saver for distribution. A Wizard 
helps you create a setup program that can in- 
clude a license agreement. Read. me file, or ad- 
vertising banner. You even can insert an expira- 
tion date, or use push technology to download a 
new version of your screen saver whenever you 
have new content. Stardust's Screen Saver 



PC Magazine Finalists: 1998 Ziff-Davis Shareware Awards 

Listed below are the 60 finalists in the 1 2 categories judged by PC Magazine. The winner in each category appears 
in bold type. Descriptions and download links for all the finalists are available from PC Magazine Online. 
On the Web go to wvm.pcmag.com/pctech/download/awards.html. 



APPLICATIONS 

As Easy As 
Gator Edit 
MoteTeb Pro 
UCalc 
UnitStar 
BUSINESS 
Adarus Business Plan 
Atrex32 

Expense Report 98 
Power Utility Pa k 97 

SyTools 32 



Triuslnc. 

Dangerous Cybernetics 
Eric Q. V. Fooke. 

Daniel Corbier 
Tao Yue 

Adarus Software 
Millenium Software 
Zoom Systems 
JWalfc A Aaaociataa 

AnvorySoft 



COMMUNICATIONS AND NETWORKING 



CU SeeMe 
OmniHTTPd 

NT Command Line Security Utilities 
WinProxy 

WinTel32 

DESKTOP ACCESSORIES 

Aboriginal Art Screen Saver 
DiaLog32 
GeoClock 
Judy's TenKay 
LaserUpl Simple Calculator 
E-MAIL, NEWS READERS. CHAT 
Gravity 2.0 
ICQ 

NewsBin 
NewsMonger 
Spam Exterminator 
FILE UTILITIES 

Drag and View 
TidyDisk 

Turbo Browaar 98 

TurboZip 97 
WinZip 



White Pine Software Inc. 
Omnicron Technologies Corp. 
Keith Woodard 
Osi tii Software 

SMSoft 

Image Factory Software 

Wolfgang John 

J. H. Algren 

Judy'a Applications 

LaserUpl Software 

MicroPlanet Inc. 
Mirabilia 

SWAT Consulting 
TechSmith Corp. 
Unisyn Software LLC 

Canyon Software 
American Systems 
Pacific Gold Coast Corp. 

Pacific Gold Coast Corp. 
Nico Max Computing 



GRAPHICS AND MULTIMEDIA 

ACDSee 
Jet Audio 
MyFonts 

Screen Saver Toolkit 

Symmetrica 
HTML EDITORS 

Alchemica Webworks 
CoolCat 
HomeSite 
WebEdit PRO 
WebScripter 

INTERNET UTILITIES 

Coparnic 
FlexSite 32 
Opera 
WebFerret 
rY8 FTP 

PROGRAMMING TOOLS 

ActiveState Perl 
♦NT 

Java Perk 

Setup Specialiat 

Windows Help Designer 

SYSTEM UTILITIES 

CD-Quick Cache 

EZ Macros 

RegRepair 

Smart Board 

Take Command/32 

WEB DEVELOPMENT 

Cool Button Tool 
GDIdb 

Net-It Nowl 
RiadaCartel 

Swami 



ACD Systems Inc. 
Cowon Systems Inc. 
UniTech/MyTools.com 
Stardust Software 

Software Engineering Inc. 

Alchemica Webworks 
Anawave Software 
Allaire Corp. 

Luck-nan Interactive Inc. 
Code Generation 

Agents Technologies Corp. 
Lincoln Beach Software 
Opera Software 
FerretSoft 
Ipawitch Inc. 

ActiveState Tool Corp. 
JP Software Inc. 
MeWeb Software 
TO Byte Software 

Nick Ameladiotis 

Circuit Systems 
American Systems 
Easy Desk Software 
Oakley Data Services 
JP Software Inc. 

Formula Software 
Global Data Industrial 

Net-It Software Corp. 
Riada International 
Sausage Software 
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YOUR PENTIUM II WORKSTATION IS ON 



SIMMER. 




SCSI WILL CRANK IT TO A 



ROLLING 




BOIL. 



SpecSCSI 




Performance data; Ziff-Davis WinBench 98 
Dlskmark score, running in Windows NT on 
a 300MHz Pentium II with 64MB of RAM.' 



You want a Pentium II workstation because you want performance, but don't stop 
there. Add Adaptec" SCSI and make the processor really cook. Adaptec's new Ultra2 SCSI 
adapter gives you a 47%' jump over the fastest Ultra ATA solutions. Or choose our caching 
SCSI adapter for a 110% boost. Either way, spec SCSI on your PC and really turn it up. 
Cio to our Web site and see the impact Adaptec I/O can have on your system. YVTiile you're 
there, enter to win a free SCSI equipped workstation: www.t ioSl iSl.com/simmcr/pcmag. 
Or call 1-800-804-8886, ext. 2140 and find out how to get things really cooking. 

'Visit our Web site for complete details O 1998 Adaptec. Inc. All rights reserved Adaptec and the Adaptec logo are registered trade 
marks, and the Adaptec tagime and Bandwidth by Adaptec are trademarks of Adaptec. Inc., and may be registered m some jurisdictions 
All other trademarks are property of their respective holders. 
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SCREEN SAVER TOOLKIT lets 
you preview images. 



Software, Redmond, WA 
www.stardustsoftware.cotn/sstoolkit. 



Toolkit offers 
professional- 
level features 
in a package 
that's friendly 
enough for 
neophytes. 
Screen Saver 
Toolkit v2.1. 
List price: 
$249. Stardust 
800-300-6943; 



SYSTEM UTILITIES 



Take Command/32 

The winner in the System Utilities category is 
Take Command/32, a 32-bit Windows version 
of the company's popular command proces- 
sor replacement, 4DOS. Take Command in- 
cludes all the features of 4DOS plus some 
graphical extras such as a scrollback buffer, a 
customizable toolbar, and access to common 
commands through pull-down menus. A 
"Caveman" feature lets you run character- 
mode applications with scrolling output (for 
example. PKZip or xcopy) directly within the 
Take Command window. 

Small touches like color coding by file 
type make it easier to read a directory list- 
ing. New with Version 3 is the ability to 
launch a program by typing an associated 
document name on the command line. 
Aliases let you create new commands that 
correspond to sequences of several com- 
mands. You can also associate short com- 
mand sequences with toolbar buttons. So 
with a single button 
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click, you can switch 
to a default directo- 
ry and enter a com- 
mand for program 
execution. 

Take Command 
offers many conve- 
niences, but its most 
powerful tool is its 
batch language. You 
can obtain informa- 
tion about the system; 
manipulate strings, 
numbers, and dates; interact with the clipboard: 
and much more. This latest version includes a 
batch-file debugger that lets you single-step 
through a batch file line-by-line. Like 4DOS be- 
fore it. Take Command is a must-have for 
power users. 

Take Command/32, v3.01. List price: $69.95. JP 
Software Inc., East Arlington, MA; 800-368- 
8777; www.jpsoft.com. 



TAKECOMMAND 

output from console 
apps. 



FILE UTILITIES 



Turbo Browser 98 

This impressive file management program mir- 
rors virtually all the features of Windows Ex- 
plorer and adds many more. It has a tree view 
of folders and a list view of files, but you can 
arrange these floating, docking panels any way 
you wish. A search bar lets you quickly find files 
by file type, and you can print out file lists 

Turbo Browser supports many file formats. 
Click on any file and a powerful preview feature 
will display its contents. You can view multiple 
preview windows at once, and you can print files 
from within the preview window. 

The unique QBar lets you queue files for 
viewing, printing, graphics conversion, zipping, 
or export. For example, you can drag files from 
various locations on disk to the ExportQ but- 
ton, then click the button to copy them to a new 
location. You can copy or move file lists from 
one QButton to another, and you can even de- 
fine new QButtons. 

If you like viewing folders as Web pages or 
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TURBO BROWSER'S built-in viewer recognizes a 
multitude of formats. 

using the new Thumbnail view, stick with Win- 
dows Explorer. But if you use your Windows 
shell as a tool to locate and launch programs. 
Turbo Browser 98 will serve you better. 
Turbo Browser 98, v6.01. List price: $59.95. Pacific 
Gold Coast Corp.. Glen Cove. NY; 800-732- 
3002; www.turbozip.com. 



COMMUNICATIONS AND NETWORKING 



WinProxy 

WinProxy is a secure firewall proxy server for 
Windows 95 and Windows NT. It hides your PC 
from outsiders on the Internet. Networked PCs 
can use WinProxy to share one Internet con- 
nection, dns and http caching reduce access 
time to frequently visited sites, even when many 
people are sharing a single. physical connection. 

WinProxy supports numerous protocols, in- 
cluding HTTP, NNTP, FTP. DNS, telnet, POP3, IMAP4. 

RealAudio, America Online, and Socks 4 and 5. 
This broad support makes access through the 
firewall transparent, as though your PC were di- 




rectly connected to the Internet. 

Security features let you prevent or restrict 
access to the In- 
ternet based on 
an IP address. For 
each IP address, 
you can specify 
permitted proto- 
cols and enter 
a unique mail 
server. Logging 
features let you 
monitor access. 

WinProxy jii^ ^\\H WINDOW slums all 
takes just mm- connectionsto fa server. 
utes to set up and 

is especially useful for sharing dial-up or isdn 
Internet connections across small networks. 
WinProxy, v2.1. List price: Unlimited connec- 
tions, $299: three connections, $49. Ositis Soft- 
ware, Pleasanton, CA; 510-734-1900; www 
.ositis.com. 



INTERNET UTILITIES 



WS_FTP Pro 

With Version 5. WS_FTP Pro enters the mod- 
ern age with a new interface that seamlessly 
integrates with Explorer. WS_FTP appears as 
an Explorer node that expands to display sev- 
eral preconfigured FTP sites and can now 
perform remote-to-remote file transfers. 

WS_FTP also supports passive transfers, 
automatic re-get of failed transfers, and nu- 
merous types of firewalls. It can preserve the 
file time on transfers from remote servers, ap- 
pend downloaded files, and prompt you be- 
fore overwriting newer files. You can set the 
number of connection retries and the net- 
work time-out, and apply filters to remote di- 
rectories. 

WS_FTP Pro's command line syntax lets 
you connect to a remote site, transfer files, 
and then disconnect, allowing you to sched- 
ule transfers 
for off-hours 
with a utility 
such as System 
Agent. You can 
schedule multi- 
ple transfers by 
entering the 
commands in a 
text file. If you 
spend a lot of 
time transferring files to and from remote 
sites, you'll appreciate the flexibility and 
power of WS_FTP Pro. 
WS_FTP Pro, v5.00T 98.04.09. List price: 
$37.50. Ipswitch Inc., Lexington. MA; 800- 
793-4825; www.ipswitch.com. HQ 




YOU BET two interface op- 
tions: Classic and Explorer. 
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on the inside, it still feels 



SANYOs new PI.C-SU10N 
Mobilite™ Pro purs all the 
features you want in one 

lightweight, truly mobile 

package. We didn't just make 
it smaller, we made it smarter. 
With SANYOs ingenuity, the 

performance is in and the 

pounds are out. 

• Just 9 pounds 

• Durable magnesium 
die-cast cabinet 

• 600 ANSI Lumens 

• ) polysilieon TFT LCD panels 

• 300:1 contrast ratio 

• Over 85% intake uniformity 

• Power zoom/power focus 

• True SVGA (800 x 600) 

• Elegant digital compression (DRIT) 

• PCMCIA card slot 

• Plug-and-play compatibility 

• 120W U HP long-life lamp 

SANYO designs and builds a full 
line of versatile projectors that fit 
any application. For big ideas of 
any size, look to SANYO. 





MULTIMEDIA ProLX 

XGA -1 600 ANSI Lumens 
PLC-9000N 



MULTIMEDIA ProEX 

XGA - 600 ANSI Lumens 
PLC-8810N 



MULTIMEDIA ProX ll 

SVGA - 750 ANSI Lumens 
PLC-560ON 



MOBILITE™ Pro 

SVGA - 600 ANSI Lumens 
PLC-SU10N 



SAMVD 



For Your Most Brilliant Ideas 



Choose 017 at www.pcmag.com/lnfollnk 

To find out more about SANYO'S line of state-of-the-art projectors call: (888) 495-3452 

www.sanyolcd.com 
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If you think 
drawings like these 
have to be 
done in a 
CAD program, 

we have 
one thing to say: 



RACE YOU! 




VISIO' TECHNICAL 5.0 simply can't be beat. 
Of course, there are times when only high-end 
CAD software will do. {That's why we developed 
a full-featured CAD program — IntelliCAD* 98 
by Visio.) But when it comes to creating 2-D technical 
drawings and schematics such as HVAC designs, P&IDs, 
electrical schematics and space plans, Visio Technical 5.0 is 
the clear winner. Just ask our 250,000 users. Intelligent 
object-oriented technology with over 3,800 industry- 
specific symbols makes it a powerful and versatile tool 
for creating a broad range of drawings. Visio Technical 
seamlessly integrates with the Microsoft Office environ- 
ment. Compatibility with Autodesk AutoCAD (now up to 
R14) and IntelliCAD software lets you leverage existing 
DWG-based drawings. And at a price of around $349, plus 
a 60-day money-back guarantee, it's time to let the races 
begin. Pick up Visio Technical 5.0 today at CompUSA, Fry's 
or Micro Center. Call 1-800-24-VISIO, reference A419, or 
see it in action at www.visio.com/raceyou 



Visualize your business" 



O 1998 Visio Corporation. All rights reserveo Visio, the Vmo logo, the Visualize your business logo and IntelliCAD are either trademarks or registered trademarks of Visio Corporation in the United 
States and/or other countries. All other trademarks, trade names or company names referenced herein are used for identification only and are the property of their respective owners, 
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PC 98: More Powerful and 
Friendlier Hardware 

Microsoft and Intel's new design guide for PC system 
hardware ups the multimedia ante. 



By Neil Randall 

From the standpoint of system capabili- 
ties and hardware requirements, DOS 
was a fairly undemanding platform. 
Certain programs required add-ons, but 
for text-based programs like early versions of 
WordPerfect, Lotus 1-2-3, or dBase, a rela- 
tively bare-bones system was fine. Then came 
Windows 3.0, and the world changed. Sud- 
denly, computers needed more memory, more 
powerful graphics capabilities, better sound 
and music hardware, and, in general, more 
support for more devices. 

In 1990, a consortium of hardware and soft- 
ware companies calling itself the Multimedia 
PC Marketing Council released a set of guide- 
lines for PC manufacturers to follow in de- 
signing and building PCs. Those whose sys- 
tems satisfied the specifications were allowed 
to place the MPC logo on their machines as an 
indication to consumers that the machines 
would let them run multimedia-based prod- 
ucts designed for Windows. The guidelines be- 
came known as the Level 1 MPC (multimedia 
PC) specifications and were followed in 1993 
by the Level 2 MPC specs. 

In the computer world, of course, 1993 is 
ages ago, and a great deal has happened to the 
PC since then. Multimedia demands are much 
higher, programs require more powerful 



hardware than ever, and new devices need 
special resources. Users expect their comput- 
ers to do far more than ever before, right out 
of the box, and they want to be able to add 
equipment and resources to their machines 
effortlessly. That's a tall order, given the huge 
range of equipment available to the PC buyer. 

THE PC 98 SYSTEM DESIGN GUIDE 

Microsoft and Intel (with input from other 
companies) have teamed up to produce 
guidelines called the PC xx specifications (xx 
represents the year to which they apply). The 
PC 97 Hardware Design Guide was released 
in 1996, and early this year the two compa- 
nies coauthored the PC 98 System Design 
Guide, with Compaq and others chipping in. 
This guide, combined with the first drafts of 
the PC 99 specifications, gives you a good 
sense of what kind of system you'll need to 
keep up with the newest trends in software 
and hardware. 

These guidelines are the basis of testing by 
Windows Hardware Quality Labs (WHQL), 
and hardware that passes testing by this orga- 
nization can be labeled with the "Designed for 
Microsoft Windows" logo. The guidelines de- 
scribe some features as required and others as 
recommended. To be eligible for the logo, a 
machine must support all required features. 



Any recommended feature a manufacturer 
chooses to include must meet the require- 
ments defined in the guide. 

The PC 98 specifications are available for 
download from the Web at www.microsoft 
xom/hwdev/pc98.htm. The PC 99 guidelines, 
currently in draft format, are accessible through 
httpJ/developer. intel. com/ design/ desguide. 

The PC 98 design guide differentiates 
among several types of PCs, according to how 
the systems are intended to be used.The main 
systems are the Consumer PC 98, the Office 
PC 98, and the Entertainment PC 98 (see Fig- 
ure 1 for special requirements and recommen- 
dations for these classes). We'll examine them 
here, in addition to the Workstation PC 98. The 
design guide also includes the Mobile PC 98, 
but we won't have time to look at that here. 

PHYSICAL DESIGN 

PC 98 stipulates several requirements and 
recommendations for the physical design of a 
system. One aspect concerns audible sound 
produced by a machine. PC 98 requires a ma- 
chine to be virtually silent when in sleep mode 
(see the ACPI and OnNow initiatives, de- 
scribed below).The guidelines also encourage 
manufacturers to limit fan noise as much as 
possible relative to the size of the system box. 

Accessibility is another topic addressed 
by the guidelines. An entire appendix of 
the design guide is devoted to making sys- 
tems accessible to people with disabilities — 
specifically visual, auditory, and cognitive, 
along with speech impairments and seizure 
disorders. The accessibility of internal com- 
ponents is also covered. Happily, all expan- 
sion slots must be accessible to users, al- 
though manufacturers can configure the 
physical space inside the box to allow half- 



DIFFERENCES AMONG PC 98 SYSTEMS 



Feature 


CONSUMER PC 38 
Required 


Recommended 


OFFICE PC 98 
Required 


Recommended 


ENTERTAINMENT PC 98 
Required 


Recommended 


System Bus 


USB. PCI. no ISA devices 


IEEE 1394 port 


USB. PCI. no ISA 
devices 


IEEE 1394 port 


No ISA, 2 easily accessible 
USB ports and 2 IEEE 1394 
ports (one easily accessible! 


Device bay 


Graphics 


Hardware for 2-D acceler- 
ation. 3-D driver support 


Hardware for 3-D accel- 
eration, AGP 


3-D acceleration driver 
support 


Hardware for 2-D and 3-D 
acceleration, AGP 


Hardware for 2-D and 3-D 
acceleration. AGP 


Large-screen monitor 


Video 


Basic PC 98 minimum 


TV tuner. TV output 


Basic PC 98 minimum 


DVD-Video and MPEG-2 
playback, TV tuner. TV out- 
put, video port 


DVD-Video and MPEG-2 play- 
back, video input, video cap- 
ture. TV tuner 


TV output, digital or 
satellite TV tuner 


Audio 


None 


PC 98 audio, music 
synthesis support 


None 


PC 98 audio 


PC 98 audio, support for 3-D 
audio and music synthesis 


Digital ready 


Communications 


Internal 33 6-Kbps V.34 
modem 


High-speed dial-up device 
using NDIS 5 0 specs 


Network adapter with 
NDIS 5 0 driver 


Internal 33 6-Kbps V34 
modem or other high- 
speed dial-up device 


Internal PCM modem 


High-speed dial-up 
device with NDIS 50 
specs 


Storage 


8X CD-ROM 


DVD-ROM with 
DVD-Video playback 


Basic PC 98 minimum 


8X CD-ROM 


DVD-ROM drive with 
DVD-Video playback 


External IDE drives use 
IEEE 1394 port 


I/O Devices 


Basic PC 98 minimum 


USB game pad. remote- 
control device 


Basic PC 98 minimum 


Use of external buses for 
devices 


Game controller, all devices 
HID compliant and connected 
via external bus 


Remote control 
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height cards and other physical oddities. The 
PC 98 spec recommends that manufacturers 
prevent users from gaining access to the sys- 
tem components, thus precluding end-user 
upgrades of the CPU, RAM, or the mother- 
board. This is a recommendation for both of- 
fice and consumer PCs, but preventing up- 
grade access in a consumer machine might 
be a bad design decision all around. 

The PC 98 specs call for all systems to 
have specific I/O capabilities. All systems re- 
quire a keyboard (rather unsurprisingly),con- 
nectable to the machine via a PS/2 port or a 
USB (Universal Serial Bus) port. USB is rec- 
ommended for consumer and office PCs; a 
USB or wireless keyboard connection is re- 
quired with entertainment PCs. A pointing 
device is also mandatory, and a serial port is 
not an acceptable mouse port for PC 98 ma- 
chines. Infrared Data Association (IrDA) 
wireless capabilities are recommended for all 
PC 98 machines but are not required in any. 

HARDWARE AND POWER MANAGEMENT 

As you might expect, the PC 98 specs set min- 
imum hardware requirements. The processor 
must be at least a 200-MHz Pentium with 
MMX or an equivalent, and the system must 
have 32MB of RAM, with 64MB recommended. 
Furthermore, no more than 4MB of that RAM 
can be inaccessible to the OS, even if a periph- 
eral requests more. Finally, a 256K Level 2 
cache is required. 

Power management is covered in consider- 
able detail. All PC 98 motherboards must in- 
clude support for the Advanced Configuration 
and Power Interface Specification (ACPI) 1.0. 
That support is considered so important that 
the specs prohibit the system's CMOS from 
providing facilities for disabling it. For compli- 
ance with ACPI, both a power button and a 
sleep button are recommended, and one or the 
other is required. PC 98 also requires an alarm 
that will wake the PC at a specific time and on 
a specific day of the month. The system must 
support the S5 sleep state as well as one of the 
SI, S2, or S3 states, and the USB controller 
must be able to wake the system from one of 
these states. You can find ACPI information at 
www. teleport. com/~acpi. 

Power management also appears in the re- 
quired hardware support for the OnNow 
design initiative, whose goal is to provide 
specifications for manufacturers to produce 
hardware that makes a PC appear to be 
turned off when in reality it is always on and 
ready for user input. Ideally, a PC would be in- 
stantly available without a long boot-up se- 
quence, yet the machine wouldn't use any ap- 
preciable power when not in use. You would 
never have to turn your machine off; it would 
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be ready to receive faxes, dial out for auto- 
matic downloads, perform system mainte- 
nance, and respond when you touch an input 
device. When a system designed to PC 98 
specs is asleep, it must make no noise (includ- 
ing fan noise) and show no visible sign of 
power beyond a small status indicator, which 
must show whether the PC is working, asleep, 
or asleep according to BIOS settings rather 
than OnNow settings. Users must be able to 
adjust the settings easily through software. 

The PC's BIOS must also support the 
OnNow initiative by limiting the number of 
tests performed by the PC at boot time. The 
specs recommend a series of possible time- 
savers, including eliminating, limiting or mak- 
ing optional the tests for floppy disk drives, 
hard disk types, hard disk controller, system 
RAM, video RAM, and serial and parallel ports. 
The BIOS has only 5 seconds to pass the system 
over to the OS. The BIOS must also contain 
support for booting from a CD-ROM and for 
the correct implementation of Year 2000 dates. 

The PC 98 specifications 
do not eliminate the ISA 
expansion bus. They do 
specify that a new PC 98 
system may not include 
ISA expansion devices. 



ACPI is concerned with more than just 
power management. It also assists with Plug 
and Play (PnP), the hardware-recognition ini- 
tiative that began with Windows 95 and is more 
fully supported in Windows 98. The PC 98 specs 
demand PnP throughout a system's design. 
ACPI works with the device information in the 
BIOS to allow PnP to operate more smoothly 
than before. PnP and power management are 
also a goal of the Win32 Driver Model (WDM), 
which lets developers use the same device driv- 
ers with only small changes for both Windows 
98 and Windows NT 5.0, eliminating many of 
the driver deficiencies of Windows NT 4.0. 

SYSTEM BUSES AND PERIPHERAL DEVICES 

Despite what you may have read, the PC 98 
specifications do not eliminate the ISA expan- 
sion bus. They do, however, specify that a new 
PC 98 system may not include any ISA expan- 
sion devices. The idea is to get rid of the slow 
ISA protocol entirely, but obviously that isn't 
going to happen overnight. So even though 



the system can't ship with any, you can add 
your old ISA devices to your system. The En- 
tertainment PC 98 specs require that no ISA 
slots be accessible to end users at all. 

All PC 98 systems must include at least one 
USB port, two for the Entertainment PC. The 
USB port must be capable of waking your sys- 
tem from its sleep state, so that a USB-connect- 
ed fax modem, for example, will bring the sys- 
tem back to life when a fax comes in. USB is a 
hot topic in the PC 98 literature, mainly be- 
cause devices can be attached and detached 
without powering down. Pull out the scanner 
cable and plug in the joystick, and the machine 
not only won't freeze, it will instantly recognize 
the device you've attached. It's about time! 

One point of particular interest is that under 
the PC 98 specs the PC is no longer considered 
a standalone machine. All flavors of PC 98 
computers must ship with a communications 
device — a modem for the consumer and en- 
tertainment versions and a network adapter 
for the office variety. The modem need be only 
33.6 Kbps with the 1996 V.34 standard, but its 
mandatory inclusion should guarantee a horde 
of new Internet users over the next several 
months. Installing and configuring modems, 
after all, has been a huge thorn in the PC user's 
side and has undoubtedly prevented many 
people from even trying to access the Internet. 

Video cards for a PC 98 system must be de- 
signed according to the PCI 2.1 or AGP 1.0 
specifications, with AGP required for enter- 
tainment machines, at resolutions ranging 
from 640-by-480 to l,024-by-768.They must 
also support multiple-monitor configurations, 
and the PC 98 specs also recommend support 
for display on an NTSC- or PAL-based tele- 
vision. All consumer and entertainment PC 98 
machines require support for DVD video and 
MPEG-2 playback, and even notebooks are 
recommended to provide this support. Enter- 
tainment systems must be capable of video 
capture and analog video input and must come 
equipped with a TV tuner; those features are 
recommended on the other PC 98 systems. 

ENTERTAINMENT AND WORKSTATION PCs 

Because of their emphasis on multimedia and 
games, entertainment PCs have some special 
requirements No ISA expansion is allowed at 
all — not even ISA slots on the motherboard. 
All input devices, including everything from 
keyboards to game controllers, must be de- 
signed according to the USB Device Class De- 
finition for Human Interface Devices (USB 
HID) specifications, so that devices can be eas- 
ily attached and unplugged without the need 
to power the machine down. Game controllers 
in a PC 98 system have to support the use of 
four devices simultaneously, something that 
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has been easy with game consoles such as the 
Nintendo 64. but hopelessly difficult in PCs. 

Two USB ports are required, one of which 
must be easily accessible, which means it must 
not be on the back panel. and two 1 E -J I I 1394 
ports, one of w hich must be easily accessible. 
Thfi I FEE 1394 standards outline a fast serial 
bus — up to4(X) Mbps — suitable for connecting 
devices such as removable storage devices and 
multimedia (audio/video) devices. Multimedia 
requirements are extensive in the entertain- 
ment PC. with required support for both digi- 
tal (DTV) and analog television (NTSC or PAL) 
input and output, video input and capture, and 
MPEG-2 playback. The machine must include 
a DVD drive with DVD video and an AGP- 
hased 3-D graphics adapter. 

The PC 98 specifications don't apply only to 
Windows 98 machines: a special section of the 
design guide focuses on systems running Win- 
dows NT Workstation 4.0 (and 5.0. when it is 
available). A Workstation PC 98 requires a 
higher-end CPU than other PC 98 machines, 
specifically a Pentium Pro or Pentium 1 1. and at 
least 64MB of RAM (per processor with multi- 
ple CPUs, which the machine is required to sup- 
port) that can be upgraded up to a gigabyte. 
Also required is a 512K Level 2 cache (per 
processor), double the amount for the other 
PC 98 designs Hard disks and other storage de- 
vices are recommended to be SCSI-based, as 
are multiple hard disks, so the workstation can 
be configured for RAID data protection. 

THE WRAP 

The PC 98 specifications have multiple pur- 
poses. First, they force PC manufacturers to 
design machines that take advantage of the 
latest hardware and software technologies. 
For consumers, that means a more capable 
computer.and for the computer industry.sales 
of new products. Second, they make PCs more 
comprehensive and more able to handle new 
applications. The idea is to move the PC fur- 
ther away from its roots as a text-based tool 
toward its perceived future as a multimedia- 
rich business and entertainment device. 

Finally, the specs force greater ease of use 
to go along with increased capability. Gone at 
last w ill he the pain ol manually configuring 
peripheral boards, powering down the ma- 
chine to plug in something as simple as a joy- 
stick, and finding out your new software won't 
run because your computer is missing some 
fundamental hardware. Why should users 
have to do any configuring, after all? Let the 
hardware look after itself. 03 



Neil Randall is the author of The Soul of the 
Internet (ITCP) anil Special Edition Using 
Microsoft FrontPage98 (Que). 
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DELL DIMENSION XPS R400 
PENTIUM II PROCESSOR AT 400MHz 



DELL DIMENSION XPS R350 
PENTIUM II PROCESSOR AT 350MHz 



• 96MB 100MHz SDRAM 

• 16.8GB Ultra ATA Hard Drive (9.5ms) 

• 1000HS 17' (16.0" vis, 26dp) 
Trinitron Monitor 

• AOVATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

• 40X Max" Variable CD-ROM Drive 

• Upgrade to 128MB 10OMHz SDRAM, 
add $2.27 per Month. 

• Upgrade to a 1200HS 19" 117.9' vis, 
.26dp) Monitor, add $1.86 per Month. 

• Upgrade to 3-Year Next-Business-Day 
On-site" Service, add $3.64 per Month. 



• 64MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms) 

• 1000LS 17" (15.9" vis) Monitor 

• MEW ATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

• 40X Max' Variable CD-ROM Drive 

• Upgrade to 128MB 100MHz SDRAM, 
add $5.64 per Month. 

• Upgrade to a 16.8GB Ultra ATA Hard 
Drive (9.5msl. add $6.78 per Month. 

• Upgrade to the NEW STB nVidia ZX 
8MB 3D 2XAGP Video Card, add 
$1.10 per Month. 



DELL DIMENSION XPS D300 
PENTIUM II PROCESSOR AT 300MHz 



Common features: ♦ Mini-Tower Model ♦ 512KB Integrated L2 Cache ♦ 3.5' Floppy Disk Drive ♦ Two USB Ports ♦ MS" Office 97 Small Business Edition v2 0 (Includes Word 97, 
Excel 97, Publisher 98, Outlook 98, Small Business Financial Manager 98, Direct Mail Manager and Expedia Streets 98) ♦ McAfee VirusScan ♦ MS Windows' 98 ♦ Dell* QuietKey* 
Keyboard ♦ MS IntelliMouse® ♦ 3-Year Limited Warranty ♦ 1-Year On-site 4 Service Upgrade: ♦ 3- Year Next-Business-Day On-site 1 Service, add $3.64 per Month 

DELL DIMENSION XPS R400 
PENTIUM II PROCESSOR AT 400MHz 

• 128MB 100MHz SDRAM 

• 16.8GB Ultra ATA Hard Drive (9.5ms) 

• 1600HS 21" (19.8" vis, .26dp, 1600 x 
1200 max. res.) Trinitron" Monitor 

• MEWATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

• 40X Max" Variable CD-ROM Drive 

• Turtle Beach Montego A3D Sound Card 

• ACS-295 Speakers with Subwoofer 

• 3Com 3C905B Fast EtherLink'" XL 
10/100 PCI NIC 

• Iomega Zip 100MB Internal Drive 



$119 



or buy today for $3249 
Order Code /590809 



Mo • Business Lease 



36Mos. 



$89 



or buy today for $2379 
Order Code #590810 



Mo • Business Lease 

36 Mas. 



Mo. 



$69 



or buy today for $1829 
Order Code #590811 



• 64MB SDRAM 

• 6.4GB Ultra ATA Hard Drive (9ms) 

• 800F 15" (13.7" vis) Monitor 

• WW ATI XPERT 98D 8MB 3D 2X AGP 
Video Card 

• 32X Max' Variable CD-ROM Drive 

• Yamaha XG 64V Wavetable Sound 

• ACS-90 Speakers 

• 3Com 3C905B Fast EtherLink XL 
10/100 PCI NIC 

• Upgrade to 96MB SDRAM, 
add $3.37 per Month. 



Business Lease 



Mo. 



36Mos. 



$59 



or buy today for $1549 
Order Code #590812 



Business Lease 



36 Mas. 



PCs DESIGNED TO MAKE LIFE EASY. 



DELL DIMENSION DESKTOPS FOR HOME 



Common features: ♦ Mini-Tower Model ♦ 512KB Integrated L2 Cache ♦ 3.5" Floppy Disk Drive ♦ Two USB Ports ♦ Microsoft' Home Essentials 98 with Money 98 
♦ McAfee VirusScan • NEW MS Windows 98 ♦ Microsoft IntelliMouse ♦ 3-Year Limited Warranty' ♦ 1 -Year On-site* Service 



DELL DIMENSION XPS R400 
PENTIUM II PROCESSOR AT 400MHz 



DELL DIMENSION XPS R4O0 
PENTIUM II PROCESSOR AT 400MHz 



DELL DIMENSION XPS R350 
PENTIUM II PROCESSOR AT 3SOMHz 



DELL DIMENSION XPS D3O0 
PENTIUM II PROCESSOR AT 300MHz 



128MB 100MHz SDRAM 

16.8GB Ultra ATA Hard Drive (9.5ms) 

1600HS 21" (19.8" vis, 26dp. 1600 x 
1200 max. res.) Trinitron Monitor 
/V£I/VST8 nVidia ZX 8MB 3D 2X AGP 
Video Card 

2X DVD-ROM Drive and Decoder Card 
Turtle Beach Montego A3D Sound Card 
ACS-495 Full Dolby Surround Sound 
Speakers with Subwoofer 

56K Capable" U.S.R. x2 Modem 
Iomega Zip 100MB Internal Drive 
Dell Comfort Key Keyboard 

Mo. Personal Lease 



' 128MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms) 

• 1200HS 19" (17.9" vis, .26dp) Monitor 

■ NEW SIB nVidia ZX 8MB 3D 2X AGP 
Video Card 

' 2X DVD-ROM Drive and Decoder Card 

■ Turtle Beach Montego A3D Sound Card 

• ACS-295 Speakers with Subwoofer 
' 56K Capable" U.S.R. V.90 x2 

WinModem 

1 Dell Comfort Key Keyboard 



• 64MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms) 
< 1000HS 17" (16.0" vis, 26dp) 

Trinitron Monitor 

> NEWS1B nVidia ZX 8MB 3D 2X AGP 
Video Card 

• 40X Max" Variable CD-ROM Drive 

1 Turtle Beach Montego A3D Sound Card 

• ACS-90 Speakers 

• 56K Capable" U.S.R. V.90 x2 Data/Fax 
WinModem 

• Dell Comfort Key Keyboard 



■ 64MB SDRAM 

| 6.4GB Ultra ATA Hard Drive (9ms) 

■ 1000LS 17" (15.9" vis) Monitor 

' NEW STB nVidia ZX 8MB 3D 2X AGP 
Video Card 

' 40X Max" Variable CD-ROM Drive 
' Yamaha XG 64V Wavetable Sound 
ACS-295 Speakers with Subwoofer 
56K Capable" U.S.R. V.90 x2 
WinModem 

1 Iomega Zip 100MB Internal Zip Drive 
Dell QuietKey Keyboard 



$129 



or buy today for $3449 
Order Code #500812 



Mo. 



36Mos. 



$99 



or buy today for $2629 
Order Code #500813 



Personal Lease 



Mo: 



36Mos. 



$79 



or buy today for $2 129 
Order Code #500814 



Personal Leasa 



Mo. 



36Mos. 



$69 



or buy today for $1829 
Order Code #500815 



36Mos. 



Reference the appropriate order code to receive featured 
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Pricing not discountable * Puces and specifications valid in U S only and subject to change without notice TFor a complete copy of Guarantees 
or Limited Warranties, write Dell USA L P . Attn Wananties. One Dell Way, Round Rock. TX 78682 ^On-site service provided pursuant to 
service contract with third-party provider May not be available in certain remote areas eBusiness leasing arranged by Dell Financial Services 
L P . an independent entity, to qualified customers Above lease payments based on 36-month lease, and do not include taxes, fees, shipping 
charges subiect to credit approval and availability Above lease terms subject to change without notice "40X Mai/ITX Mm - 32X Max/14X 
Mffli24XMa«/t2XMin "24XMan/10XMm "Download speeds limited to 53Kbps Uploadspe»hareless|inthe30Kt)psiange)andvaryhy 
modem manufacture! Speeds also vary depending on line conditions- Analog phone line and compatible server equipment required 'System 
weight with floppy drive or CD-ROM in modular bay Intel, the Intel Inside logo and Pentium are registered trademarks of Intel Corporation MS. 
Microsoft. IntelliMouse. Windows and Windows NT are registered trademarks of Microsoft Corporation 3Com is a registered trademark and 
Fast EtherLink is a trademark of 3Com Corporation Trinitron is a registered trademark of Sony Corporation HP is a registered trademark and 
OpenView is a trademark of Hewlett Packard Corporation 1998 Dell Computer Corporation All rights reserved 



'Personal leasing arranged by Dell Financial Services L.P., an 
independent entity, to qualified customers; amount of monthly lease 
payments above based on 36-month lease. All above monthly lease 
payments exclude taxes which may vary; (for example, Hartford 
City, IN sales tax: 9 S6.42/month); shipping cost due with first 
payment; no security deposit required, subject to credit approval 
and availability. Lease terms subject to change without notice. 
"Some conditions apply. 'Return shipping to be paid by lessee. 
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DELL INSPIRON 3200 NOTEBOOKS 



Common features: ♦ Modular 3.5" Floppy Disk Drive ♦ 128-bit Graphics Accelerator ♦ Zoom Video and USB Ports ♦ Stereo Speakers with 3D Surround Sound 
and Yamaha Software Wavetable ♦ Smart Lithium Ion Battery ♦ MS Windows 98 ♦ Touchpad ♦ Extendable 1-Year Limited Warranty Upgrades: ♦ Iomega External 
100MB Zip Drive, add $5.64 per Month ♦ 3Com 10/100 Fast Ethernet Adapter, add $6.40 per Month ♦ 3-Year Parts and Labor Service, add $5.64 per Month 



DELL INSPIRON 3200 D266XT 
PENTIUM II PROCESSOR AT 266MHz 



DELL INSPIRON 3200 D266XT 
PENTIUM II PROCESSOR AT 266MHz 



DELL INSPIRON 3200 D233XT 
PENTIUM II PROCESSOR AT 233MHZ 



NEW DELL INSPIRON 3200 D233ST 
PENTIUM II PROCESSOR AT 233MHz 



• 13.3* XGA Active Matrix TFT Display 

• 144MB SDRAM 

• 6.4GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• 56K Capable" x2 Modem 

• Leather Carrying Case 

• MS Office 97 Small Business Edition v2.0 

• 6.9 Pounds" 

• Upgrade to a 56K Capable" Gold Card 
Global Modem, add $1.86 per Month. 

• Upgrade to a 3- Year Parts and Labor 
Service, add $5. 64 per Month 

illA Mo. Business Lease 
9 1 WW 36 Mos. 

or buy today for $3249 
Order Code #890803 



• 13.3" XGA Active Matrix TFT Display 

• 96MB SDRAM 

• 4GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• 56K Capable" x2 Modem 

• Leather Carrying Case 

• MS Office 97 Small Business 
Edition v2.0 

• 6.9 Pounds* 

• Upgrade to 144MB SDRAM, add $5.64 
per Month. 

• Upgrade to a 6.4GB Ultra ATA Hard 
Drive, add $8.67 per Month. 

Me. Business Lease 



$109 



or buy today for $2879 
Order Code #890809 



36 Mas. 



• 13.3" XGA Active Matrix TFT Display 

• 80MB SDRAM 

• 3.2GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• 56K Capable" x2 Modem 

• Leather Carrying Case 

• MS Office 97 Small Business 
Edition v2.0 

• 6.9 Pounds" 

• Upgrade to a 4GB Ultra ATA Hard 
Drive, add $2. 6 1 per Month. 

• Upgrade to a 56K Capable" Gold Card 
Global Modem, add $1S6 per Month. 

(AA Mo. Business lease 

"'TT 36 Mos. 

or buy today for $2599 
Order Code #890813 



• 12.1" SVGA Active Matrix TFT Display 

• 32MB SDRAM 

• 3.2GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable CD-ROM 

• MS Office 97 Small Business 
Edition v2.0 

• 6.4 Pounds" 

• Upgrade to a 4GB Ultra ATA Hard 
Drive, add $2.61 per Month. 

• Second Smart Lithium Battery, add 
$4.89 per Month. 

• Deluxe Nylon Carrying Case, 
add $2.23 per Month. 



Mo. 



Business Lease 



*79 36 Mas. 

or buy today for $2099 
Order Code #890819 



AND PAYING FOR THEM EVEN EASIER. 



DELL POWEREDGE SERVERS 



Common features: ♦ 51 2KB Integrated L2 ECC Cache ♦ Integrated Ultra-2/LVD 
and Ultra/Narrow SCSI Controllers *24X Max ! Variable SCSI CD-ROM Drive 
♦ HP" OpenView" NNM Special Edition ♦ 6 Expansion Slots: 4 PCI, 2 PCI/ISA 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT350MHz 



DELL POWEREDGE 2300 SERVER 
PENTIUM II PROCESSOR AT 333MHz 



(Dual Processor/RAID Capable) 

• 64MB 100MHz ECC SDRAM 

• 9GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• APC Smart-UPS 700 Power Supply 

• MS Windows NT' Server 4.0 

• Intel' Pro/IOOB PCI Ethernet Adapter 

• 3 External 5.25" Drive Bays plus 3.5' 
Floppy Drive Bay 

• Internal Hard Drive Bays to Support 
4-1.6* or 6-T Drives 

• 3- Year NBD On-site 1 Service 

• 7x24 Hardware Telephone Support 

Mo. Business Lease 



(Dual Processor/RAID Capable) 

• 64MB ECC SDRAM 

• 4GB Ultra-2/LVD SCSI Hard Drive 
(Hot-Swap Optional) 

• Intel Pro/1 00B PCI Ethernet Adapter 

• 3 External 5.25* Drive Bays plus 3.5* 
Floppy Drive Bay 

• Internal Hard Drive Bays to Support 
4-1.6* or 6-1* Drives 

• 3- Year NBD On-site 1 Service 

• 7x24 Hardware Telephone Support 

• 64MB to 128MB ECC SDRAM, 
add $11 per Month. 



$159 



or buy today for $4333 
Order Code #250807 



Mo. 



36 Mos. 



$99 



or buy today for $2549 
Order Code #250804 



Business Lease 



36 Mas. 



configuration and pricing. 
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ACCESS SPECIAL PROMOTIONS 
DESIGN YOUR IDEAL COMPUTER 
CHECK THE STATUS OF YOUR ORDER 
ACCESS 24HR ONLINE TECH SUPPORT 


24 HOURS 
A DAY 



AVOID THE UP-FRONT COST OF NEW TECHNOLOGY INVESTMENTS 
WITH OUR PERSONAL AND BUSINESS LEASES. 



Leasing is a smart, low-capital way to get the latest technology 
on your desktop. By leasing a Dell Dimension* desktop, Dell* Inspiron* 
or Latitude* notebook or Dell PowerEdge* server, you won't be 
stuck with outdated technology down the road. And the low 
monthly payments help you avoid large up-front costs. With the 
fast over-the-phone lease decision process (typically in a few 
minutes), you can choose the ideal lease length: 24 or 36 months 
for personal lease and 24 to 48 months for a business lease. And 
when your lease is up, you can simply return the computer 1 "', buy 
it, or lease a new one. So give us a call or visit our website for 
more details. Now how easy is that? 



BE DIRECT 



TO ORDER TOLL-FREE 



800-304-3355 

TO OR DER ONLINE 24 HRS./D AY 

www.dell.com/buydell 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT • Sun 12pm-5pm CT 
In Canada! call 800-233-0702- In Mexico ? call 001-800-210-7607 
GSA Contract #GS-35F-4076D 
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Want A Raise? 

Want A Better Job? 
Then Get One of These. 



nUCerttf"" 1 "" 



disco Certified Network Associate 
This Certifies That 
Your Name Here 

Has Successfully Completed the Requirements to 
Become a Cisco Certified Netuiorlt Associate. 
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This 



' Certifies thai 



"firemen/, 
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There are over 340,000 open l.T. positions just 
waiting to be filled by somebody like youl All 
you need are the credentials. 

When you become a certified l.T. (Informa- 
tion Technology) professional, you get 
what you really want from a job... 
a higher salary, more respect and 
increased skills. 



ForeFront Direct, a CBT Group 
Company, gives you the fastest 
and most effective way to train 
for a professional certification that 
will elevate your l.T. career. 

We've taken the benefits of traditional 
classroom training and incorporated 



them into our computer-based training (CBT) 
self-study courses. That means you get classroom- 
quality training without wasting the time and 
money required to attend expensive classes. 
But most importantly, it means getting 
the affordable, convenient and self- 
paced training you want... Now! 

Important 

Most of our CBT courses are 
codeveloped with l.T. industry 
leaders like Microsoft, Novell and 
Cisco. This ensures that you'll 
receive current information to 
fully prepare you for passing the 
certification exams and utilizing your 
skills in the workplace. 



Powerful Training 
at Your Convenience: 



•MCSE 


• MCSE+lnternet 


• MCP 


• CNE 


• Novell CIP 


• CNA 


• Cisco 


•UNIX 


• Networking 


• Web Master 


• A+ Certification 


• PC Repair 


•MCSD 


• Visual Basic 


• Visual C++ 


•Java 


•C++ 


• COBOL 


• Office 97 


• And More! 



SPECIAL OFFER: 

For a limited time, receive one month of 
Training Consulting ($300 Value) FREE! 



Call Today for Your FREE Course Catalog 

Toll Free: 1.800-475-5831 




Forefront 



DIRECT 

A CBT Group Company 

25400 US Hwy. 19 N., #285 • Clearwater, FL 33763 
1-800-653-4933 (813)724-8994 Fax:(813) 726-6922 
Copyright © 1998 CBT Group. PLC. All rights reserved ForeFront Direct, the ForeFront Direct logo and ForeFront Direct Self-Study 
Course are trademarks of CBT Group. PLC- All other trademarks are the properties of their respective holders. Printed in the U.SA 



6 Reasons To Use 
ForeFront Direct 
Courses: 

• Affordably Priced 

• Self-Paced Format 

• Easy, Convenient 

• Classroom Quality 
Training 

• Individual Consulting 

• Realistic Interactive 
Exercises 

PM 



Choose 070 at www.pcmag.com/infolink 
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Maintaining Your Windows 
98 System 

A set of very useful tools in Windows 98 will help you 
keep your system functioning at its peak. 



- 



By Neil Randall 

Everyone who owns a car knows the im- 
portance of regular maintenance: With- 
out this attention, the thing will let you 
down at the most inopportune mo- 
ment. But most of us don't bother maintaining 
our computers. Sure, we know that hard disks 
should be checked for errors and defragment- 
ed for better performance, directories filled 
with temporary files should be pruned, and 
data should be backed up, but that's all very 
time-consuming and inconvenient. 

For those who think that way, and for those 
who have no idea what computer mainte- 
nance entails, Windows 98 offers a set of main- 
tenance tools. The idea behind some of these 
tools is to keep your system func- 
tioning at peak performance, or at 
least close. Other utilities let you 
configure your system to ensure 
that only necessary files load dur- 
ing the boot sequence. Used to- 
gether, these maintenance tools 
can make a significant difference in 
how efficiently and reliably your 
system will work. 

We'll begin by exploring the 
maintenance tools packed inside 
Windows 98's Maintenance Wizard, then take 
a look at the System Configuration Utility. 
Both are integral to maintaining your system. 

MAINTENANCE WIZARD 

The Maintenance Wizard doesn't do a great 
deal by itself. Instead, its function is to help 
you organize three maintenance procedures: 
checking the hard disk for errors, deleting un- 
necessary files, and defragmenting the disk. 
Each procedure falls under the auspices of a 
different system utility — ScanDisk, Disk 
Cleanup, and Disk Defragmenter, respective- 
ly — and the Maintenance Wizard lets you set 
a schedule for running them automatically. 
You can access and schedule each utility sep- 
arately. All are available via the System Tools 
folder in Accessories, as is the wizard itself. 

The wizard lets you choose between Ex- 
press and Custom settings, and we'll assume 
that if you're reading an article like this, you're 
probably the sort to choose Custom. The first 



step is to decide when to schedule the mainte- 
nance tools to run automatically. The default 
is between midnight and 3:00 A.M. local time 
(make sure your system's time settings are 
correct), but you can specify days, evenings, or 
custom settings as well. 

One feature of the wizard that doesn't ap- 
pear in its three main utilities (although the 
feature is available in the System Configura- 
tion utility) is the ability to speed the boot 
process by preventing programs in the Start- 
up folder from loading. The second step in the 
wizard displays all the executables in the 
StartUp folder with a check box beside each 
one. The first time you run the wizard, all the 
programs are checked. By unchecking a pro- 
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FIGURE 1: Running Disk 
Defragmenter on a regu- 
lar schedule enables files 
and programs to load 
more quickly. 
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gram, you stop it from 
loading when Windows 
starts up. This is much 
easier and more useful 
than opening the Start- 
up folder and deleting 
program icons (the usual 
way of preventing auto- 
matic starling of pro- 
grams), especially since the icons remain in 
the folder and can be reactivated by running 
the Maintenance Wizard again. If you work 
with the StartUp folder directly, the only way 
to reactivate automatic start is to re-create the 
icon in that folder. 

The wizard lets you customize the three 
system utilities designed for maintenance: 
Disk Defragmenter (which, as Figure 1 shows, 
the wizard calls "Speed Up Programs"), Scan- 
Disk ("Scan Hard Disk for Errors"), and Disk 
Cleanup ("Delete Unnecessary Files"). We'll 
deal with each of these below. The wizard con- should run ScanDisk once a week, but in the 



eludes with a summary of your settings for 
the three utilities and includes a check box, 
unchecked by default, to run the utilities when 
you click Finish. The next time you load the 
Maintenance Wizard manually, you'll be 
prompted to perform maintenance immedi- 
ately or to change your settings. In the latter 
case, the wizard repeats the above sequence. 



SCAN HARD DISK FOR ERRORS: SCANDISK 

ScanDisk is no stranger to PC users, and Win- 
dows 98 follows Windows 95 in providing ver- 
sions for DOS as well. ScanDisk's purpose is to 
attempt to detect and fix errors on your hard 
disk. It can detect problems with the file sys- 
tem — the Windows 98 version of ScanDisk 
supports drives formatted with FAT32 in addi- 
tion to FAT16 — and it can determine errors in 
long filenames. It examines the directory struc- 
ture of the disk for errors, and it checks for 
problems in the file system structure, looking 
for cross-linked files and lost clusters, and lets 
you decide whether or not to repair them. It 
will also perform an exhaustive analysis of the 
physical surface of the disk, isolating bad sec- 
tors and offering to move data from those sec- 
tors to an area of the disk where 
the sectors are operational. Nat- 
urally, ScanDisk cannot be used 
on ( D-ROMs, but it does work 
with disks that are compressed 
using DoubleSpace or 
DriveSpace. 

You can schedule 
ScanDisk, either through 
the Maintenance Wizard 
or with the Scheduled 
Tasks wizard (found in 
Start I Programs I Acces- 
sories I System Tools), to 
run automatically on a 
periodic basis. If you use 
Maintenance Wizard to 
do this scheduling, Scan- 
Disk will run with its 
most common settings, 
including automatic fix- 
ing of errors (instead of a dialog offering you 
choices). ScanDisk will also run automatical- 
ly if you shut down Windows without using 
the Shut Down command in the Start menu, a 
procedure Microsoft introduced with Internet 
Explorer 4. Unlike the earlier version, Win- 
dows 98 starts this ScanDisk operation in 
automatic repair mode, eliminating the need 
for interaction if errors are found. 

Forcing you to consider establishing an 
automatic schedule is one of the Maintenance 
Wizard's primary functions. Ideally, you 
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real world almost nobody does. In fact, many 
people never launch ScanDisk, even those 
who should know better (systems profession- 
als and computer journalists, for example), 
and as a result are playing fast and loose with 
possible disk errors. ScanDisk is an important 
part of Windows 98 maintenance. 

SPEED UP PROGRAMS: DISK DEFRAGMENTER 

Hard disks hold data in clusters. A cluster can 
be no larger than 32K, which means many 
files need more than one cluster for storage. 
Larger files, such as data files from office and 
multimedia applications and the files that 
constitute programs themselves, get stored on 
multiple clusters of the disk. Ideally, these in- 
dividual and related files are stored on con- 
tiguous clusters, because then the PC has to 
spend the least possible time locating their 
components. 

Over time, however, as you accumulate 
more and more files and as current files are in- 
creased or deceased in size, individual and re- 
lated files become spread across noncontigu- 
ous clusters. That in itself is not bad for the 
files — their integrity does not suffer — but load- 
ing them into memory 
takes more time. Portions 
of an individual file or a 
collection of related files 
can be scattered all over 
the disk, and to load them 
the computer must locate 
and read each portion in 
turn. This takes time. 

The purpose of Disk 
Defragmenter in Win- 
dows 98. unlike the aim 
of Windows 95's version, 
is to bring related files 
physically closer togeth- 
er, so that disk seeks take 
less time and files and 
programs are loaded 
more quickly. Windows 
95's program worked 
well at collecting the various portions of indi- 
vidual files into contiguous locations, but Win- 
dows 98's Disk Defragmenter goes a big step 
further by collecting multiple files for entire 
programs into contiguous locations. When a 
program launches, the EXE and related DLL 
files are loaded into memory, but not all at 
once, and not in sequential order. Disk De- 
fragmenter places a program's files not only 
on contiguous clusters, but in the order in 
which the program will need them. In addi- 
tion, Windows 98 tracks your program usage 
and uses that information to move your most 
frequently used programs to the most speedi- 



the programs you use most often are also the 
fastest to load (although differences in size 
might make one frequently used program 
load more slowly than others). 

To get all this information, Windows 98 
monitors the loading of programs through a 
utility called Task Monitor, which records how 
each program accesses the disk in a series of 
log files stored in the WindowsVApplog direc- 
tory. The log file for PowerPoint, for example, 
would be named PowerPoint. lgx, with .v de- 
noting the letter of the drive on which the ap- 
plication is stored.There you'll find the names 
and disk locations of the files PowerPoint 
reads when loading. You can read the files 
using Notepad, as you can also read 
Optlog.txt, another file in the Applog directo- 
ry, which contains a listing of the programs 
Disk Defragmenter will attempt to optimize 
next time it is run. 

DELETE UNNECESSARY FILES: DISK CLEANUP 

No matter what you do, Windows 98 will al- 
ways be a disk hog. But you can cut its ap- 
petite for disk space to some degree by manu- 
ally or automatically running Disk Cleanup 
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ly accessible areas of the disk.The result is that 
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FIGURE 2: Using the System Configuration Utility to modify your start-up sequence, you can 
make Windows 98 run more efficiently by eliminating unnecessary programs and procedures. 

every so often — weekly, if you're a heavy 
Internet user. As with the other utilities, the 
options for Disk Cleanup are more complete 
in the standalone version than in the Mainte- 
nance Wizard, but the idea is the same: auto- 
matically deleting a range of files that are not 
necessary for your system to function. You can 
launch Disk Cleanup from Start I Programs I 
Accessories I System Tools or by clicking the 
Disk Cleanup button in the Properties dialog 
for the hard disk. 

The standalone Disk Cleanup offers three 
tabs' worth of choices: Disk Cleanup. More Op- 
tions, and Settings. The Maintenance Wizard of- 
fers only the first, but that is the most important 



of the three. In Disk Cleanup, you can select 
from a variety of files (each with a check box) 
that you want the utility to delete, either auto- 
matically on a periodic basis, or manually 
whenever you run it.The files include: 

• Temporary setup files. When you install a 
program, the installer typically creates setup 
files in the WindowsVTemp directory but 
doesn't usually clean them out automatical- 
ly. These files can occupy several megabytes 
of disk space. 

• Temporary Internet files. To cut down on the 
time it takes to load Web documents, Internet 
Explorer stores copies of previously visited 
documents and files in a Temp directory. Your 
disk drive can quickly get clogged with them. 

• Downloaded program files. In the Win- 
dows\Downloaded Program Files folder 
you'll find Java applets and ActiveX controls 
that your browser has downloaded from the 
Web. Even a few Web sessions can produce 
several megabytes of these files. 

• Recycle Bin. By default, this option is 
unchecked, because many people like to keep 
deleted files in the Recycle Bin so they can re- 
store a deleted file if necessary. But cleaning 

out the bin once in a 
while is a useful idea, 
even if you've set your 
Recycle Bin to hold only 
a few megabytes' worth 
of deleted files. 

• Temporary files. Many 
programs create tempo- 
rary files in the Temp di- 
rectory (Word does this 
with automatic saves, 
for example). Programs 
delete these files on 
exit, but in the case of an 
improper system shut- 
down or a program fail- 
ure, the files remain. 
Disk Cleanup can de- 
lete them. 

• Windows 98 uninstalla- 
tion information. When you install Windows 
98, you are given the option of saving unin- 
stall information in case you want to revert to 
your previous Windows version. These files 
occupy 50MB to 100MB of disk space, and you 
can use Disk Cleanup to get rid of them if you 
wish. Be aware, however, that you can no 
longer revert to your earlier version of Win- 
dows once you do. 

The standalone Disk Cleanup offers addi- 
tional possibilities. The More Options tab 
gives you access to the Add/Remove Pro- 
grams utility in Control Panel. You can delete 
Windows components you don't use (do you 
really need all those multimedia files and 
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desktop themes?) and installed programs that 
you no longer need. In addition, this tab gives 
you the option of converting your FAT16 file 
system to FAT32, which decreases the disk 
space wasted from partially used clusters. Sav- 
ings here can be considerable, but bear in 
mind that partitions formatted with FAT32 are 
available only to Windows 98 and Windows 95 
OSR2.The original Windows 95 cannot access 
them, nor can Windows NT 4 or DOS, Ver- 
sions 7 and under. And once you convert a 
disk from FAT16 to FAT32, you can't change it 
back to FAT 16 without a full reformat (and 
thus the loss of all data). 

The Settings tab lets you specify that you 
want Disk Cleanup to run automatically if 
you start running out of space on your hard 
disk. "Running out of space" means different 
things depending on the size of your disk, but 
here it means you're down to between 1 and 
1.5 percent of the total space. Disk Cleanup 
will start this way a maximum of once each 
Windows session (and only if space becomes 
that limited), and it presents you with a list of 
delete options. 

THE SYSTEM CONFIGURATION UTILITY 

Accessed through the Tools menu of the Sys- 
tem Information utility (Start I Programs I Ac- 
cessories I System Tools I System Information), 
the System Configuration Utility gives you 
control over the operating system's start-up 
procedure. Each of the utility's six tabs lets 
you control a different element of start-up. 
You can specify how you want Windows to 
load, so you can reduce the time taken for 
start-up by eliminating certain drivers and 
programs from being loaded into memory. 
This process is better than editing the actual 
files, because the elements remain in the files 
and can be activated by revisiting the utility. 

The Config.sys and Autoexec.bat tabs give 
you access to these DOS start-up files. Each 
line in those files is given a check box, and you 
can uncheck any lines you want to exclude 
from the boot process. You can also add new 
lines and edit existing lines through this dialog 

The System.ini and Win.ini tabs work much 
the same way, allowing you to uncheck the el- 
ements you don't want to load at start-up. 
Headings, such as [Fonts], have expandable 
and collapsible menus, so that you can work as 
deeply inside the INI file as you wish. Again, 
you can add new lines or edit existing ones. 

The Startup tab lists all the programs and 
processes that load with Windows from the 
registry and the StartUp folder. Included here 
are such items as LoadPowerProfile (for 
power management), TaskMonitor (see 
Disk Defragmenter above), SystemTray, and 
SchedulingAgent. You can check or uncheck 



any of these, but you can't add or remove the 
elements themselves. 

The most complex area of the System Con- 
figuration Utility is the General tab (Figure 2). 
Essentially, this dialog reproduces the Startup 
menu accessible by pressing the F8 key while 
Windows is booting. You can specify a normal 
start-up, with all software and drivers load- 
ing — the typical way to boot Windows — or a 
diagnostic start-up, in which Windows 98 gives 
you the choice of loading or not loading each 
program and driver in the start-up sequence. 
You can also choose Selective Startup, check- 
ing any number of options. These include pro- 
cessing Config.sys, Autoexecbat, System.ini, 
Win.ini, and the items in the StartUp group. 
By not processing Autoexec.bat, for example, 
you can determine whether you really need 
that ancient DOS program in your configura- 
tion. If not,select the Autoexec.bat dialog and 
disable it. 

The Advanced button in the General tab 
gives you access to more start-up procedures. 
Here you can force the Startup menu to ap- 
pear, and you can stop ScanDisk from running 
after an improper shutdown. You can force a 
640-by-480 display at your next start-up, and 
you can disable Windows 98's fast shutdown 
(in which drivers are not unloaded from the 
system).The purpose of some of these options 
is to improve system performance, but in most 
cases the purpose is troubleshooting. In the 
case of preventing ScanDisk from starting 
automatically after a bad shutdown, the pur- 
pose is the improve boot speed — but at the 
risk of having improper files on your disk. 

For further customization, optimization, 
and troubleshooting, the View menu of the 
System Configuration Utility gives you access 
to the Control Panel and Device Manager, the 
Printers and Fonts folders, and the Display 
Settings and Multimedia Settings dialogs 

THE WRAP-UP 

From the standpoint of system maintenance, 
the Maintenance Wizard and the System Con- 
figuration Utility differentiate Windows 98 
from Windows 95.Third-party software mak- 
ers have provided similar utilities in the past 
and will certainly offer more comprehensive 
variants on these utilities specifically designed 
for Windows 98; but having them as part of the 
basic package is obviously useful and proba- 
bly necessary as the Windows environment 
gets even more complex. System maintenance 
is never much fun, but it's necessary, and now 
we have very few excuses not to perform it. ffl 

Neil Randall is the author of The Soul of the 
Internet (ITCP) and Special Edition Using 
Microsoft FrontPage 98 (Que). 
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Galling Windows APIs from 
Visual Basic 

Changing screen resolution requires calling a Windows 
API that's not directly supported by VB. 



By Matt Hart 

Now it's official. Visual Basic has be- 
come the most popular programming 
language around. According to Power 
Research of Portland, Oregon, devel- 
opers who list Visual Basic as their primary 
language number 53 percent of all program- 
mers. And one reason for this is that VB can 
call almost any API function and thereby 
make use of almost any feature of Windows. 

In this article we'll show you how to make 
use of Windows APIs even when support for 
them isn't specifically built into VB. In partic- 
ular, we'll look at how to use a Windows API 
function to change display resolution from 
your VB code. You can download all source 
code for this project from PC Magazine's Web 
site, at www.pcmag.com; you'll find it in this 
issue's archive file. 

YOU'LL NEED HELP 

Starting with VB 4.0, Microsoft decided not 
to distribute the Windows Software Devel- 
opment Kit (SDK) help file, which is where 
you find all the explanations, parameters, 
and declarations for the Windows API. For- 
tunately, you can find all the information 
from the SDK online. Microsoft requires you 
to register for Microsoft Developer Net- 
work (MSDN) Online, but the service is free. 
MSDN Online has the entire SDK available 
in the form of searchable HTML documents. 
You can access them at www.microsoft 
.com/msdn; from there click on the MSDN 
Library Online selection. 

If you're not willing to wait for online 
searches, you'll want the actual help file. 
Although Microsoft allows the API declara- 
tions file included with VB to be distributed, 
users can't distribute the SDK help file includ- 
ed with Visual C++ and other languages! 
However, I was able to find a copy on the 
Internet. The 7MB file is on Borland's site at 
ftp://ftp.borland.com/pub/delphi/techpubs/ 
delphi2/win32. zip. 

The SDK help file and the corresponding 
online information refer to many essential 
constants by name rather than value. In order 
to find out the values of these constants, you 
must have the C header files. All the C header 



files — which include the C function declara- 
tions as well as the constants — are contained 
in the Platform SDK, which you can download 
from Microsoft at www.microsoft.com/msdn/ 
sdk/bldenv.htm. You don't have to fill out any 
forms for this one; just select which Platform 
SDK you want. 

TIME FOR A CHANGE 

With the resources described in the preceding 
section, you can choose an API function to use 
in your VB program. Now it's time to look at 
how to incorporate that function. We'll use a 
particular display-related function as an 
example, and we'll touch on a few related 
functions in passing. 

VB can call almost 
any API function 
and thereby make use 
of almost any feature 
ofWindows. 



Sometimes a programmer needs to change 
the current display resolution. Rather than 
providing instructions directing users to 
access the Control Panel's display-settings 
page, you can change the resolution — and 
check the system capabilities — directly via 
code.The magic API call for this is ChangeDi s- 
pl aySetti ngs. Unfortunately, this function is 
not listed in VB's API declarations file. Here is 
the C declaration listed in the SDK: 

LONG Changed spl ay Set ti ngs (LP0EVM0DE 
lpDevMode, DWORD dwflags); 

You can also see which DLL this function is 
contained in by clicking the Quicklnfo option. 
The C header file listed is Winuser.h, and the 
API function is in User32.dll. 

If you glance at Winuser.h, you'll see two 
more function declarations, ChangeDi spl ay - 
SettingsA and ChangeDisplaySettingsW. 



Most API functions have A and W versions. 
You use the A version when you are passing 
ANSI strings, which have 1 byte per charac- 
ter. The W version is for Unicode (or wide) 
strings. In general, you'll use the A function 
to call the procedure from VB. That's be- 
cause VB converts its internal Unicode 
strings to ANSI before passing them to exter- 
nal DLL procedures (then converts them 
again on the way back). 

If you don't have the correct C include file 
to make sure of your declaration, you can use 
Quick View, a built-in Windows utility, to see 
the function names inside a particular DLL. 
Just open an Explorer window and make sure 
you have your View options set to Show All 
Files; don't check the Hide MS-DOS file exten- 
sions. . . box. Right-click on the DLL in ques- 
tion — User32.dll in this case — and select 
QuickView. Maximize the newly opened QV 
window and scroll down to the Export Table 
section. There you'll find ChangeDlsplay- 
Setti ngsA and ChangeOI spl aySetti ngsW listed 
in alphabetical order, along with every other 
API function in User32.dll. 

Having determined that you need to use 
the ChangeDispl aySettingsA procedure, you 
can begin creating the VB declaration for it. 

Private Declare Function 
ChangeD1splaySett1ngs Lib "user32" 
Alias "ChangeDi spl aySetti ngsA" 

Note that I've maintained the original SDK 
name rather than directly using the A name, 
by using the Al 1 as keyword to tell VB the 
name of the procedure contained in the DLL. 
Also, you need to use the same case as the 
DLL. If you used Alias changedlsplayset- 
t1 ngs A instead of Al 1 as ChangeDi spl aySet- 
ti ngsA, you would receive an error message 
("Can't find DLL entry point changedisplay- 
settingsA in user32") when you tried to use 
the function. 
The first parameter in the API function is 

LPDEVMODE lpDevMode 

LP indicates that this is a long pointer, and you 
can see from the SDK that it's a DEVMODE struc- 
ture. When the parameter is a pointer, I usual- 
ly use As Any rather than the actual structure. 
That way if I need to pass something other 
than a DEVMODE structure, I can do it without a 
second declaration. Many API procedures 
accept a NULL for some parameters, and they 
perform some default actions; the Change- 
Di spl ay Sett 1 ngs procedure is no exception. If 
you pass a NULL instead of a DEVMODE structure, 
the display returns to its default mode after a 
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complete the VB declaration, you have These translate easily to VB as 



Const CCHDEVICENAME = 32 
Const CCHFORMNAME - 32 

Private Type DEVHODE 

dmDeviceName As String * CCHDEVICENAME 

dmSpecVersion As Integer 

dmOri verVersion As Integer 

dmSize As Integer 

dmDri verExtra As Integer 

dmFields As Long 

dmOrlentatlon As Integer 

dmPaperSize As Integer 

dmPaperLength As Integer 

dmPaperWi dth As Integer 

dmScale As Integer 

dmCopies As Integer 

dmDef aul tSource As Integer 

dmPrintQuality As Integer 

dmColor As Integer 

dmDuplex As Integer 

dmYResolutlon As Integer 

dmTTOption As Integer 

dmCollate As Integer 

dmFormName As String * CCHFORMNAME 

dmUnusedPaddi ng As Integer 

dmBi tsPerPel As Integer 

dmPelsWIdth As Long 

dmPel sHel ght As Long 

dmDi spl ayFl ags As Long 

dmDi spl ayFrequency As Long 
End Type 



Private Declare Function 
ChangeDlsplaySettings Lib "user32" 
Alias "ChangeDI spl aySettl ngsA" 
(lpDevMode As Any, ByVal dwFlags 
As Long) As Long 

According to the SDK, only a few 
members of the DEVMODE structure need 
be set in order to switch modes. In prac- 
tice, however, you need to fill the DEV- 
MODE structure with the exact informa- 
tion for the screen mode you need. The 
SDK provides a function you can use to 
fill DEVMODE. 

Private Declare Function 
EnumDisplaySettings Lib "user32" 
Alias "EnumDi spl aySetti ngsA" 
(lpszDeviceName As Any, ByVal 
iModeNum As Long. lpDevMode As 
Any) As Boolean 

You might notice that in the SDK this 
function is declared as 

BOOL EnumD1splaySett1ngs(LPCTSTR 
lpszDeviceName, DWORD iModeNum. 
LPDEVMODE lpDevMode); 



FIGURE 1: The type declaration for a DEVMODE 
structure. 

temporary mode change. In order to pass a 
NULL, which in VB is ByVal B.you must declare 
the parameter As Any to avoid a syntax error. 
Thus, the VB parameter is 

lpDevMode As Any 

The DEVMODE type declaration is in 
Win32api.txt, which is included with VB. It is 
shown in Figure 1, in case you don't have the 
file. (You can get it from www.webczar.com/ 
defcon/mh/WlN32A PI. ZIP. ) 

The second parameter in the C declaration is 

DWORD dwflags 

Note that there is no LP in front of DWORD, so 
the parameter is a double word (long integer) 
passed by value, not by reference. Thus the VB 
parameter is 

ByVal dwFlags As Long 

The C declaration starts with LONG, which 
means the function returns a long integer. So to 
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LPCTSTR indicates that the first parame- 
ter is a long pointer to a siring. I used As 
Any because you actually need to pass a 
null pointer here to get the correct de- 
vice settings. If you pass a blank string.it isn't 
a NULL value, it's a pointer to a blank string. An 
actual value of 0 needs to be passed. 

The 1 pszDevl ceName specifies the display 
device being queried: we will pass a null 
pointer, which indicates the default display 
device. To get information about all the pos- 
sible display settings, you call this function 
repeatedly — setting iModeNum to 0, 1,2, and so 
on, and stopping when the function returns 0. 
For each mode number, the function fills the 
DEVMODE structure pointed to by its third pa- 
rameter with the values needed to activate 
that mode. You'll later pass this DEVMODE 
structure to ChangeDlsplaySettings to 
switch modes. 

Several constant values are needed for 
these procedures. They are listed in Wingdi.h 
(which also has the C DEVMODE structure) as 

^define DM_BITSPERPEL 
0X00040000L 

#def1ne OM_PELSWIDTH 
0X00080000L 
#def1ne DM_PELSHE IGHT 
IL 



Const DM_BITSPERPEL = &H40000 
Const DM_PELSWIDTH = &H80000 
Const DM_PELSHEIGHT = &H100000 

Another constant needed is 

Const CDS_UPDATE REGISTRY = &H1 

This flag tells ChangeDI spl ay Setti ngs to up- 
date the Windows registry, which makes the 
change permanent.The other flags that affect 
this and allow you to switch temporarily, or to 
test whether switching is possible, are 



Const CDS_TEMP = 0 
' I made this one up, 

listed as "0" 
Const C0S_TEST - 4H2 



it's just 



The return values for ChangeDI spl aySetti ngs 
are 

Const DISP_CHANGE_SUCCESSFUL = 0 

Const DISP_CHANGE_RESTART = 1 

Const DISP_CHANGE_FAILED = -1 

Const DISP_CHANGE_BADMODE = -2 

Const DISP_CHANGE_NOTUPDATED = -3 

The SDK explains each of these, but the 
main one you'll test for (after DISP_CHANGE_ 
SUCCESSFUL) is DISP_CHANGE_RESTART, which 
indicates that the computer must be restarted 
in order to switch the mode. DISP_CHANGE_ 
RESTART is usually returned if you change the 
color depth of the screen. 

There are some applications that can 
change color depth without rebooting. But 
Windows doesn't directly support this, 
because other running applications expect 
the existing color depth to remain unchanged 
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FIGURE 2: The form code in Figure .? presents 
you with this list box populated with screen 
modes. 
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and can crash if it is changed. 

Just switching the resolution from, say, 640- 
by-480 to 800-by-600 isn't difficult for an 
application to handle. In fact, Windows 
handles displaying applications correctly at 
varying resolutions. 

If the system does need to be rebooted to 
effect a resolution change, the API function 
ChangeDisplaySettlngs will return DISP_ 
CHANGE_RESTART. and you can then call Ex1 1 - 
Windows Ex with the EWX_REB00T flag: 

Private Declare Function ExitWindowsEx 
Lib M user32" (ByVal uFlags As Long. 
ByVal dwReserved As Long) As Long 

Const EWX_REB00T = 2 



Flags = CDS_UPOATEREGI STRY 

1 = ChangeDisplaySett1ngs(D(x) , 

Flags) 

Select Case 1 

Case DISP_CHANGE_RESTART 
1 = MsgBoxC'This change 
will not take effect 
until you reboot the 
system. Reboot now?". 
vbYesNo) 

If 1 = vbYes Then 
Flags = 0 
1 = ExitWindowsEx 
(EWX_REB00T. Flags) 

End If 

Case DISP_CHANGE_SUCCESSFUL 
Case Else 

MsgBox "Error changing 



CHAN6IN6 RESOLUTIONS 

For our example application, 
I've added a list box control 
to a VB form (see Figure 2), 
plus a button for activating 
the resolution change. 

In the Form_Load event, 
you need to populate the list 
box with the available reso- 
lutions as well as store the 
DEVMODE structures for each 
of those resolutions. To make 
those DEVMODE structures 
available after the Form_Load 
event is finished, you need to 
declare some public vari- 
ables in the Declarations 
section of the code: 

Dim DO As DEVMODE. 
INumModes As Long 



Then you can dimension the 
D( ) array as needed in the 
Form_Load procedure (see 
Figure 3). When you run the 
program, you can see that 
the list box is populated with 
screen modes. Since the box 
isn't sorted, the Listlndex 
that the user chooses corre- 
sponds directly to the ele- 
ment of the array D( ) con- 
taining the DEVMODE for that resolution. The 
Click event of the command button changes 
the resolution and reboots if necessary: 

Private Sub Commandl_Cl ick( ) 

Dim 1 As Long. Flags As Long, x 
As Long 

x = Li stl . Li stlndex 

D(x) .dmFields = DM_BITSPERPEL Or 

DM_PELSWIDTH Or DM_PELSHEIGHT 
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Private Sub Form_Load() 

Dim 1 As Long, IMaxModes As Long 
Dim IBits As Long. lWidth As Long. lHeight As Long 
IBits = GetDev1ceCaps(hdc. BITSPIXEL) 
lWidth = Screen. Width \ Screen. TwIpsPerPixelX 
lHeight = Screen. Height \ Screen. TwipsPerPlxelY 
IMaxModes = 8 

ReDlm D(0 To IMaxModes) As DEVMODE 
INumModes = 0 

1 = EnumD1splaySett1ngs(ByVal 0. INumModes. D(lNumModes)) 
Do While 1 

LIstl.Addltem D(lNumModes) .dmPelsWIdth & "x" & _ 
DONumModeshdmPelsHeight & "x" & _ 
D( INumModes) . dmBi tsPerPel 
If IBits - D(lNumModes).dmBitsPerPel And _ 
lWidth - D(lNumModes).dmPelsW1dth And _ 
lHeight = D( 1 NumModes ) .dmPel sHelght Then 
Listl. Listlndex - L1 stl . Newlndex 
End If 

INumModes = INumModes + 1 
If INumModes > IMaxModes Then 
IMaxModes = IMaxModes + 8 
ReDim Preserve D(0 To IMaxModes) As DEVMODE 
End If 

1 = EnumD1splaySettings(ByVal 0. INumModes. D(lNumModes)) 

Loop 

INumModes = INumModes - 1 
End Sub 



to be changed. If the DISP_CHANGE_RESTART 
value is returned, then you need to reboot be- 
fore the changes will take effect. 

ChangeDI spl aySetti ngs is useful for games 
and also for imaging and drawing programs. If 
you've created a game that runs well only in a 
specific resolution, you can use this function to 
switch to that resolution. 

WHERE AM I? 

But what if you want to know what resolu- 
tion you are currently in? VB provides the 
Screen object, which can tell you the width 
and height of the current screen but not the 
color depth. For that, you need the API func- 
tion GetDeviceCaps. 

Private Declare Function 

GetDeviceCaps Lib 
"gdi32" (ByVal hdc As 
Long. ByVal nlndex As 
Long) As Long 



Const BITSPIXEL = 12 

Just modify the Form_Load 
event slightly (see Figure 3) 
and you can place the high- 
light bar directly on the cur- 
rent screen mode. 




FIGURE 3: This \ B FormJLoad procedure populates a list box control with tin 
available resolutions, w ith the current one highlighted, and stores the DEV- 
MODE structures for each of those resolutions. 



resolution! Returned: 
End Select 
End Sub 



& 1 



When you select a resolution and click the 
button, the DEVMODE stored in the D( ) array is 
passed to the API function ChangeDisplay- 
Settings.The dmFields element of the DEV- 
MODE is used to determine the display settings 



END OF THE LINE 

I hope this article not only 
has given you a useful new 
API procedure but also 
will help you translate 
other more obscure 
API procedures 
and understand how 
they work. Through 
MSDN Online, Micro- 
soft has provided a lot of in- 
formation and samples to 
help you use the many Win- 
dows API functions with 
Visual Basic. There are also 
several excellent books on 
the subject, including Daniel 
Appleman's Visual Basic 
Programmer's Guide to the 
Windows API (Ziff-Davis 
Press, March 1997). If you are intent on 
exploring the Windows API using Visual 
Basic. I encourage you to download the 
Windows SDK help file from the Borland 
FTP site listed above and to purchase Mr. 
Appleman's book.GS 

Matt Hart has been programming in BASIC 
since 1 979. He heads the accounting software 
division of a small ISV in Tulsa, Oklahoma. 
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Manage Toolbars in Win 98 

To create an extra toolbar in Windows 98 (or 
Windows 95 with Internet Explorer 4), drag ei- 
ther My Computer, Network Neighborhood, 
or Recycle Bin to the edge of the screen. The 
mouse pointer has to touch the border. When 
you release the mouse, a new toolbar will be 
created, and you can modify it or move it to an- 
other place. 

Bernardo Perez 
via the Internet 



edge of the desktop or onto the taskbar, and 
release the folder. You've created an instant 
toolbar of system tools. 

As Figure 1 shows, if you activate very 
many toolbars, you'll have to increase the 
height of your taskbar substantially. You can 
save some space by carefully setting the prop- 
erties of your toolbars. Right-click each tool- 
bar's title or left end, choose View from the 
pop-up menu, and make sure Small is 
checked. Remove the check marks next to 
Show Text and Show Title. You've now re- 
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FIGURE 1: Windows 98's toolbars provide a new way to launch programs. 



PC MAGAZINE: Under Windows 95, you already 
have a choice of launching programs from the 
Start menu or from shortcut icons on the desk- 
top. Now, with Microsoft's Active Desktop 
(available in Windows 98, Windows NT 5, and 
Internet Explorer 4), the desktop can be re- 
placed by a Web page. When the desktop is a 
Web page, the desktop icons become a dis- 
traction, and by default they're not displayed. 
To make up for the loss of the desktop as a 
program launching pad, Microsoft introduced 
user-configurable toolbars. 

A system with Active Desktop installed 
displays a Quick Launch toolbar on the 
taskbar, just to the right of the Start button. 
From this toolbar you can launch IE4, launch 
Outlook Express, view Active Channels, and 
quickly minimize or restore all programs on 
the desktop. You can enable three other op- 
tional toolbars by right-clicking the taskbar, 
choosing Properties, clicking Toolbars, and 
then checking off Address, Links, or Desktop. 
The Desktop toolbar displays the icons from 
your desktop, and the Links and Address tool- 
bars duplicate their namesakes within Inter- 
net Explorer. 

To create a new toolbar via the menu, how- 
ever, you have to right-click the taskbar, click 
Toolbars, click New toolbar, and navigate to 
an existing directory, preferably one that con- 
tains only shortcuts. The drag-to-the-edge 
method described above is much simpler, and 
you can use it with any folder, not just My 
Computer, Network Neighborhood, and Re- 
cycle Bin. For example, right-click the Start 
menu, choose Explore, open the Programs 
folder, and open the Accessories folder with- 
in it. Now drag the System Tools folder to any 



duced the toolbar to a bare minimum, show- 
ing nothing but icons. If you forget what a par- 
ticular icon represents, rest the mouse over 
the icon and its title will appear in aToolTip. 

Use Rundll32.exe to Format 
Disks and More 

/ have several old batch files that I've used for 
various tasks, such as formatting a floppy disk 
and then backing up a group of files to the disk 
using XCOPY. I've been rewriting these batch 
files in the WinCmd language, to make them 
more compatible with Windows. (Remember 
WinCmd? It was a PC Magazine utility circa 
April 1993.) When I was converting to Win- 
Cmd, using the old DOS Format command 
seemed like a step backward. Then I noticed the 
little G Ul-oriented format applet Windows uses 
when you right-click a floppy disk drive and 
choose the Format option. A fter a lot of explo- 
ration, I discovered you can launch it with the 
following command: 

rundl 132.exe 
"shell32.dll .SHFormatDrive" 

You can then use WinCmd's sendkeys com- 
mand to select the options you want and start 
the formatting. 

James A. Warrington 
West Simsbury, Connecticut 

PC MAGAZINE: You can use this technique in 
just about any scripting language or even in a 
plain batch file. Even if you're using a full- 
scale programming language, you may find 
Rundll32.exe useful, because the SHFormat- 



Drive function is not listed in the standard 
Windows API documentation. 

Rundll32.exe is used extensively by Win- 
dows 95 and Windows NT 4 to launch a wide 
variety of actions defined in DLLs. One of its 
many capabilities is invoking Control Panel 
applets. A file with the .cpl extension contains 
one or more applets, and some of the applets 
may display multiple pages. Using Rundll32 
.exe.you can launch any of the applets found 
in a CPL file, and in many cases you can cause 
the applet to open on a particular page. The 
basic syntax is 

rundll32.exe 
shell32.dll ,Control_RunDLL 
f 1 lename.cpl 

To select a particular applet within the file, 
append a comma, an @ sign, and the zero- 
based number of the applet. For example, to 
launch the keyboard applet, which is the sec- 
ond applet within Main.cpl, you would use 
this command: 

rundll32.exe 
shell32.dll ,Control_RunDLL 
main.cpl ,@1 

If the CPL file does not contain an applet 
matching the number you've passed, nothing 
will happen. Thus you can identify the applets 
within a CPL file empirically by repeating 
this command from a Windows command 
prompt, ending with @0, @1, @2, and so on. 

Some multipage applets are designed so 
that they can be opened at a particular page. 
To do so, you must specify the applet number 
(@0 for a single-applet file). Then append a 
comma and the page number. The Microsoft 
Knowledge Base says that the page number, 
if supported, is 1 -based, but a bit of experi- 
menting shows that some are O-based.This 
command line launches the Display Proper- 
ties dialog and opens to the Appearance 
page (the third page; number two in a zero- 
based scheme): 

rundll32.exe 
sheH32.dll .Contro1_RunDLL 
desk. cpl ,80.2 

It's very simple to experiment with these pos- 
sibilities at a Windows 95 command prompt. 
Once you've determined the correct command 
to invoke the applet you want, you can use that 
command in a script, batch file, or program. 
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HARDWARE 

A Good, Swift Boot' 

My system came with a SCSI adapter with only 
an internal connector, for the internal Jaz drive. 
I then purchased a flatbed scanner that came 
with its own SCSI adapter, which had only an 
external connector. Unfortunately, I didn V have 
any IRQs left for the new card, so I decided to 
replace the two with a single card that has both 
internal and external connectors The one I'm 
considering has two models; one is bootable, 
the other is not. I use my IDE hard disk as my 
boot disk, so I wonder if there is any reason 
why I should spend the extra $50 to $75 for the 
bootable SCSI adapter. Is there a good reason 
that I'm missing? Would the bootability mean 
that I could turn on the scanner after booting 
the computer? ( Currently the scanner has to be 
turned on before the computer.) 

Mike Vance 
via the Internet 

PC MAGAZINE: The two-for-one swap for the 
SCSI cards makes good sense, provided you 
truly don't have a way to free up an IRQ. 
Chances are good, however, that you don't 
need the bootability. 

If you did have the bootable SCSI adapter, 
you could create a bootable Jaz disk and use 
that to boot from in the event that your hard 
disk suffered a catastrophic failure. On the 
other hand, many recent systems have BIOS 
versions that let you boot from SCSI adapters 
(or CD-ROM drives, for that matter). And 
even if your computer doesn't have this fea- 
ture, you can always create a bootable floppy 
with the drivers required to get the Jaz drive 
working, which will give you equivalent pro- 
tection. Saving $50 or more for half an hour's 
work is a pretty good return on investment 
for most folks. 

Also, the bootability won't solve your scan- 
ner problem, but there is a quick fix for Win- 
dows 95 users. If you have a SCSI device 
turned off when you boot your computer, the 
device will not be found on the SCSI bus even 
if you turn it on later. There is a way to trick 
the system into checking the SCSI bus again 
for late arrivals, however. Go to the System 
applet in Control Panel and select the Device 
Manager tab. Then choose the Refresh button; 
the system will rescan the SCSI bus, and your 
scanner should appear as an available device. 
This beats rebooting, and it can save a lot of 
time for people who do not use their SCSI 
scanners frequently. — Alfred Poor 
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OPERATING ENVIRONMENTS 

The Case of the Disappearing 
Toolbar 

I'm just about ready to trash Internet Explor- 
er 3 because of a problem with the Mail mod- 
ule. I get no toolbar, no matter what I do. This 
only happens in Mail, where all I get when 



C:\WIND0W95\lntemet Mail 



File Edit View Mail Help 



From 
"1 



To 



Subject 



Steve Krakowski Johnnie Burning Elk Re Liter aiy anagrams 
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Id 



.if 



From: Steve Krakowski To: Johnnie Burning Elk 
Subject: Re: Literary anagrams 

> Ra! None fold or fall alonei = 

> "ONE FOR ALL AND ALL FOR ONE" 

23 message{s). 1 unread 



2i 



FIGURE 1: The Mail utility 's toolbar has almost disappeared. The only 
way to get it back is to edit the registry. 

View I Toolbar is checked is two parallel lines 
about I mm apart. Because of this, all I see is 
my Inbox files, and I can 't change folders. My 
Outbox, Deleted and other folders have effec- 
tively disappeared. Do you know how I can 
get the toolbar back? 

Stelios Patrikios 
via the Internet 

PC MAGAZINE: Figure 1 illustrates the problem. 
I was able to duplicate it by corrupting the Mail 
utility's stored layout. The toolbar was reduced 
to a tiny stripe, and nothing I could do would 
bring it back. The only solution is to carefully 
edit the Registry. Launch RegEdit and navigate 
to HKEY_CURRENT_USER\Software\M1crosoft\ 
Internet Mail and News\Mail. Highlight Mail, 
then select Export from the Registry menu to 
make a backup copy of the current settings, just 
in case. Now highlight the value called Layout in 
the right pane and delete it. The next time you 
run Internet Mail, the program will use the de- 
fault layout. From here, you can tweak the set- 
tings to get back your own preferred layout. 
— Neil J. Rubenking 

WORD PROCESSING 



Creating an Acronym List 

After creating a document in Microsoft Word 
7 with a large number of acronyms, I found 
out that I needed to add an acronym list. 



Going through the document word by word 
seemed both inefficient and error-prone, so I 
partly automated the process using Word's 
spell-checker. Here's how: 

Start by creating a new custom dictionary 
called Acronyms. To create it, choose Tools I 
Options, then Spelling I Custom Dictionaries 
I New. Enter the name, and choose Save. 
Make sure it's the only custom dictionary 
with a check next to it 
and choose OK, then OK 
again to return to your 
document. Next, spell- 
check the document. 
Word will stop at most 
acronyms. In each case, 
tell it to add the word to 
the Acronyms dictionary. 

When you 're done, use 
the Tools I Options com- 
mand again to reset Word 
to use your usual custom 
dictionary. Then move the 
file Acronym.dic, which 
you should find in the directory MSOffice\ 
Common Files\Microsoft Shared\Proof to an 
appropriate data directory. When you open it, 
you '11 find the acronyms in alphabetical order, 

OUR ADVISORS 

Alfred Poor is a contributing editor 
and the author of The Underground 
Guide to Hardware. 

Brian ProfRt is a contributing editor 
o/Computing Today and the author 
of OS/2 Warp Survival Kit. 

Sal Ri CCiard i is a contributing editor 
and the author of the Running Fox- 
Pro series from Microsoft Press. 

Neil J. MmVlng is contributing 
technical editor and author o/Delphi 
Programming for Dummies. 

Luisa Simone is a contributing editor 
and the author of Microsoft Publish- 
er by Design. 

Craig Stinson is a contributing editor 
and the coauthor o/Running 
Microsoft Excel 97. 

M. David Stone is a contributing editor 
and the coauthor of Word for Windows 
Companion, Second Edition. 



Co 



aterial 



SYSTEMS THAT BREAK 4 
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THE SPEED LIMIT, 
NOT THE PRICE LIMIT. %^4> 




Our selection of refurbished systems changes daily, and 
quantities are limited. 

CALL NOW TO ORDER. 



DELL* OPTIPLEX* GX1 266 DESKTOP 

PENTIUM* II PROCESSOR AT 266MHz 

[100MHz SYSTEM BUS) 

64MB Memory • 3.2GB Hard Drive • 32X Max" 
Variable CD-ROM • 16-bit Sound • 4MB AGP Video 
• 10/1 00Mbps Ethernet • 17" (15.9" vis) Monitor 



DELL OPTIPLEX GX1 350 DESKTOP 

PENTIUM II PROCESSOR AT 350MHz 
(100MHz SYSTEM BUS) 

64MB Memory • 4.3GB Hard Drive • 32X Max" 
Variable CD-ROM • 16-bit Sound • 4MB AGP Video 
• 10/1 00Mbps Ethernet • 17" (15.9" vis) Monitor 



$1495 



$1795 



DELL OPTIPLEX GX1 400 DESKTOP 

PENTIUM II PROCESSOR AT 400MHz 

[100MHz SYSTEM BUS) 

64MB Memory • 6.4GB Hard Drive • 32X Max* 
Variable CD-ROM • 16-bit Sound • 4MB AGP Video 
• 10/100Mbps Ethernet • 17" (15.9" vis) Monitor 



DELL LATITUDE* CP M166ST NOTEBOOK 

PENTIUM PROCESSOR WITH MMX™ TECHNOLOGY 
AT 166MHz 

32MB Memory • 2.1GB Hard Drive • 20X Max 
Variable CD-ROM •16-bit Sound* 12.1" SVGA Active 
Matrix Display 'Lithium Ion Battery* 56Kbps Modem" 



$1999 



$1899 



DELL POWEREDGE* 2200 SERVER 

PENTIUM II PROCESSOR AT 233MHz 

(DUAL PROCESSOR CAPABLE) 

64MB Memory • 4GB SCSI Hard Drive • 24X Max$ 
Variable SCSI CD-ROM • 10/100Mbps Ethernet 



DELL POWEREDGE 2200 SERVER 

PENTIUM II PROCESSOR AT 300MHz 

(DUAL PROCESSOR CAPABLE) 

1 28MB Memory • 4GB SCSI Hard Drive • 24X Max* 
Variable SCSI CD-ROM • 10/1 00Mbps Ethernet 



$1399 



Monitor Sold Separately 



$1999 



Monitor Sold Separately 
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All systems refurbished Available configurations may vary 'For a copy of limited warranties write to Dell Refurbished. 1 Dell Way - Box B5. 
Round Rock. TX 78682. Attn Warranties All sales FOB Austin Supplies limited to stock on hand No rain checks Prices and specifications 
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limited to 53Kbps Upload speeds are less (in the 30Kbps range) and vary by modem manufacturer Speeds also vary depending on line 
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Welcome to Dell Refurbished, where you 
can purchase refurbished Dell desktops, 
notebooks, workstations and servers 
from anywhere in the U.S.A. 

THE DELL REFURBISHED ADVANTAGE: 

• Dell Refurbished products are 
factory-certified to Dell's original 
specifications. 

• You can buy current technology and 
save money. 

EVERY SYSTEM INCLUDES: 

• Three-year same-as-new Limited 
Warranty' 

• 24-hour technical support 

VISIT OUR WEBSITE: 

• Look for the deal of the week. 

• Stay on top of new values. 



SPECIALS^ system purchase) 

Altec Lansing ACS-90 Speakers $29 

APC SurgeArrest Pro Surge 

Suppressor $35 

Nylon Notebook Carrying Case $59 

Dell Latitude Secondary Lithium 

lor, Battery $149 

Dell Latitude C/Port Advanced 

Port Replicator $299 

Hewlett Packard DeskJet* 722C 

Inkjet Printer $299 

Hewlett Packard LaserJet* 

6Lse Laser Printer $429 

3Com* OfficeConnect" 
10/100Mbps8PortHub $329 

Microsoft" Windows NT* 4.0 

Server with 10CAL $799 



CALL NOW. SUPPLIES LIMITED. 
1-888 783-6978 



• Mon-Fri 7am-9pm CDT 
•Sat & Sun 10am-6pm CDT 



Keycode 04786 



D0LL 



www.dell.com/outlet 



SHOP ONLINE 

pczone.com 





Guaranteed Low Prices! 



Computer prices change all the time. If you find any item 
advertised for less in a current national catalog or publi- 
cation, we'll match their in-stock price. Call for details. 

./,^„,„^, ,. 

One of the largest Computer Direct Marketers, today 
we have over 2 million customers throughout the US. 



If you don't see it, call! 



We offer a wide selection of -i\(MM) quality products, 
evervthing vou need from a single source! 

/ 



Expect a great experience 
every time you shop! 



W e have hundreds of Sales Advisors. Kach one is 
trained to give you the courteous service you deserve 
and help vou make the nest choice every lime 

/ 



Order 24 hours a day, 7 days a week. 



(iol a question? Need to order? We're always here, 
readv to help when vou need us. 

/ 



Three easy financing options: 



1. All major credit 
cards accepted 

2. Convenient Leasing 

/l 



.v.Open Account 
hilling for qualified 
businesses 



L.Ow 
Delivery* 



Three convenient delivery options: 



2.. Second Day 
Air Delivery 

'on in slock items 



3. UPS Ground 
Delivery 



Small Business Services: 



• Kasy Internet access 
to let you lap into 
the world of online 
information 

• extended W arranties 



Shop and Order Online! 



• Software Site Licenses 
for as few as III seals 

• Ess) Networking 
solutions designed 
for small businesses 

LJ 

We operate one of America's biggest and best computer 
product Web sites llookmark our site today! 



se technical support! 



Our Tech Support Team 
is here to help 

mm 

S3 

Whether you're calling in 
witli a catalog order, or 
shopping online, our goal 
is to satisfy your needs 




the Best! 
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CMOS BS~ »Zm 



APC P-NOTE 
Surge Suppressor 

with any notebook purchase. 

While supplies last Ask lor item 100882 Must appear on same Invoice. 

Affordable all-in-one mobile computing! 

TOSHIBA 

Satellite Pro 330CDT 

• 266MII/ Intel' Pentium' proces- 
sor with MMX " technology 

• 342GB hard drive 

• 32MB BOO DRAM, upgradable 
to 1 60MB 

• Xircom KSdllex PC Card modem 

• 12.1" active matrix display on 



ys(H 1)1 




Windows l )S 



penllum 



UMAX 

Computer Corporation 

ActionBook 
320T 

Act ire Matrix 
for less than $1700! 





pentlum 

.'.s.sMII/ Intel' Pentium' processor w/MMX 
12.1 ITT • s.2(iB III) • s2MI! RAM • 2 1\ ( I) 



FU^TSU 

LifeBook 
280Dx 




Zip 

Drive! 



2«MII/ Intel 1 
Pentium' II processor 
w/MMX • 12 1" IIPA • 
V2(.lilll) • S2\lli U \\1 • 2IIN.CD 



RAM Upgrade: 32MB RAM #53189 ONLY $185.98 




Mobile Pentium' II processor 
\SS IIPA • ,V2tiBIID • s2\ll( KWI • 2 1.\ CD 
RAM Upgrade: _ 32MB RAM #45970 ONLY $118.98 




What HEWLETT 
mL'HM PACKARD 

Expanding Possibilities 

OmniBook Sojourn 




2isMII/ Intel' Mobile Pentium' II processor 
12.1" TKT • 2.1(115 HD • (vtMl! RVM • 2 1\ CI) 



J£S± 



Palm III 

\ew organizing power 
in a fx>cket -sized 
package! 




1 #1 
BEST 
SELLER 



PHILIPS Nino 312, 8MB 

Includes Windows CE! 

Powered by 




NEW! 





Corporate bids welcome! Fax to 1-800-684-8080 

Order Today! 1*800*258*8088 



Source Code 

PMB809 





Selection • Expert! 

COMPLETE 300MHz SYSTEM 



14" Monito 
& InkJet 
Printer 
INCLUDED! 

Ask for #19031 





Monitor shown is 
representational only 



'After $150 mfr. mail-in 
rebates. Low Zone price 
$1449. Offer expires 12/31/98. 



COMPAd 

Presario 5020 System 

• 300MHz Intel Celeron CPl' 

• 64MB RAM, 8.0GB drive 

• 14" Color Monitor 

• Compaq IJ200 InkJet I'rinUir 




Canon 

BJC-80 

Color Bubble Jet" Printer 

• Up to 720x360 dpi 
bubble jet printing 



Printers 



The ultimate in 
portable color 
printing! 



This Color Image Scanner 
Cartridge will mm your 
BJC-S0 printer 
into a 3h0 dpi 
i cilor slieelfed 
nanncr! 
#49677 $99 98 • 



Model 

HP DeskJet 722C 
HP LaserJet 6Lse 
HP DeskJet llzOCse 
HP LaserJet 4000 
HP LaserJet 5000 



Resolution 

600x600 

600x600 

600x600 

1200x1200 

1200x1200 



B&W/Color 

8/4 ppm 
6 ppm 
6.5/4.5 ppm 
17 ppm 
16 ppm 




#57727 $1449.00 



r 



Monitors 



a^s LOWEST 
price 

EVER! 

ViewSonic* 
E771 17' Color Display 




(15.7* viewable) 

• 0.27 dot pitch 

• Maximum resolution 
1280x1024 at 60Hz 



Full, three-year 
warranty 
On screen 
digital controls 



Model 

Optiquest Q53 15* 
ViewSonic GS771 IT" 
Princeton E090 19" 
Hitachi Elite 75119" 



Viewable Dot Pitch 
Area (in) 

13.8" 
16.0- 
18.0" 
18.0" 



ONLY 
$174.98 
$379.98 
$599 98 
$76998 



FREE 
32MB 
SIMM 

with the Western Digital 

4.0GB Hard 
Drive Kit 




Western 



Digital 




"After $80 mfr mail-in rebate. Low Zone Price $229.98. While 
supplies last. Must be purchased on same invoice 



Networking 



3JH 



SYMANTEC. 

ACT! 4.0 

for Windows 95/NT 



it forWindov 

business 



Microsoft 

Windows NT Server 

Version Upgrade 
5-Client with Option Pack 



$ 2 gg98 



Version! 



relationships 
equal a 
69^ stronger 
#39090 business! 



Alter StOO mtr mail-m ieba\e Offer ends 8/31-96 
Low Zone Pr*ce $169.98 






Fast 

EtherLink 
XL 10/100 
PCI Adapter 

with Remote Wakeup 
Model 

Xircom RealPort 10/100 56K PC Card 
3Com EtherLink III PCMCIA 10T w/cables 
HP JetDirect EX Plus Ext EN Print Server 
3Com Office Connect Hub 8/TP0 
BAY Netgear 10/100 PCI Card 
Intel EBusiness Internet Station 




Ctll For Multi-Pack Priclnc. 



hem # 

#13196 



ONLY 
$329.98 



#43388 $12498 



#35281 
#32045 
#41161 



$249.98 
$75.98 
$29 98 



#57338 $389.98 



QuarkXPress 4.0 

tor Windows 95, NT 4.0, NT 3.51 



Call 
for your 



• #57510 



indows 98 Upgrade 
$ 8 g98 



CQ09 

198 #11910 



32MB SIMMS 



CATALOG! 



Stay on top of the latest 
computer products! 





AS $ 



LOW 
AS 



58® 



Prices and product availability subject to change without notice. Specials and promotions may be limited to stock on hand. 
Not responsible for typographical errors. 

©1998 Copyright Multiple Zones international Inc. All rights reserved. Unauthorized duplication is a violation 
of applicable taws. Intel. Intel Inside, and Pentium" are registered trademarks of the Intel Corporation. 



the Best! 

Low Prices • Selection • Expertise 

If for any reason you are not satisfied, 
please call our No Excuses Hotline: 1 -800-258-0270. 

1«800*258*8088 

www.pczone.com 



Choose 068 at www.pcmag.com/infolink 



PCTech Ask Our Advisors 



one to a line, so you can easily add the defini- 
tion for each. 

Alas, this method isn 't foolproof. The spell- 
checker will skip acronyms that also happen 
to be English words, which means you'll 
still have to look through the document for 
acronyms and compare them with the com- 
piled list. Even so, this technique saves a lot of 
time and effort. 

Greg Karambelas 
Redondo Beach, California 

PC MAGAZINE: Although this innovative use of 
the spell-checker can certainly help compile 
an acronym list, a better choice is to take ad- 
vantage of the pattern-matching capabilities 
in Word's search-and-replace feature. The 
best strategy will depend on how you've en- 
tered the acronyms, but here's one approach, 
which assumes that all the acronyms use only 
uppercase letters. 

Starting with a copy of the document — 
and with the original safely stored under a 
different filename — you can search for all 
the words that start with two uppercase 
characters and format them with any format 
that you know you haven't used in the docu- 
ment. (For this example, I'll use the strike- 
through format.) You can then delete every- 
thing that isn't formatted that way, so you're 
left with acronyms and the occasional odd- 
ball reference (such as"MSOffice") that isn't 
an acronym but starts with two uppercase 
characters. 

In Word 7, choose Edit I Replace, enter 
<[A-Z]{2}> (including the brackets) in the 
Find What text box, and check the Use Pattern 
Matching check box. In Word 97, the check 
box is labeled Use Wildcards, and you may 
not be able to see it without choosing the 
More button first. By either name, the check 
box will tell Word to treat the entry as a pat- 
tern to match rather than as a literal match. 
This particular pattern tells Word to find all 
words that begin with two uppercase charac- 
ters from A though Z. More precisely, the 
"[A-Z]" tells Word to look for uppercase 
characters, the "{2)" tells it to look for two in 
a row, the "<" at the beginning tells it to look 
for characters at the beginning of each word 
only, and the ">" at the end tells it to select to 
the end of the word. 

Move to the Replace With box. Leave it 
blank, but while still in the box, choose For- 
mat I Font and make sure there is a check 
with a white background — not a gray back- 
ground — in the Strikethrough check box. All 
other check boxes and text boxes should be 
blank. Then choose OK. Make sure Search is 
set to All, and choose Replace All. Note that 
if you simply leave the Replace With box 
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blank. Word will delete anything it finds. By 
defining a format to replace with, however, 
you're telling Word to keep the text and re- 
place the format. 

At this point, all the acronyms will be for- 
matted with the strike-through format. The 
next step is to search for anything that's for- 
matted in any other way and get rid of it. First, 
go to the Find What box and delete the search 
entry. While still in the box, choose Format I 
Font and define the font to search for as 
strike-through. The Strikethrough check box 
should not show a check, while the other 
check boxes should show a check with a gray 

The check box (labeled 
Use Pattern Matching in 
Word 7 and Use Wildcards 

in Word 97) will tell 
Word to treat the entry as 
a pattern to match rather 
than as a literal match. 



background. The text boxes should all be 
blank. Choose OK to return to the Replace 
dialog box. The Format designation in the 
Find What area should read Not Strike- 
through. Go to the Replace With text box, and 
enter A p, to replace each match with a para- 
graph return. Then make sure the Use Pattern 
Matching check box (or the Use Wildcards 
check box for Word 97) is unchecked and 
choose Replace All. 

When Word finishes the search-and-re- 
place operation, close the Replace dialog box, 
hit Ctrl-5 (using the 5 key on the numeric 
keypad) to select the entire file, and choose 
Format I Font to redefine the format and re- 
move the strike-though format from the 
acronyms. All you should have remaining 
in the document at this point is a column 
of acronyms as well as the occasional 
nonacronym (such as MSOffice) that starts 
with two or more uppercase letters. Each 
word will be on its own line. To sort the 
acronyms (along with the occasional non- 
acronym), select the entire file with Ctrl- 
<Numpad 5> once again and choose Table I 
Sort Text. The Sort Text dialog box should 
open, with its options set to sort by para- 
graphs in ascending order with no header 
row. Choose OK to sort the file. 

At this point, you can visually inspect the 



list, deleting blank lines (which will be to- 
gether at the beginning of the file) as well as 
duplicate entries and the occasional non- 
acronym. You might also use the Edit I Find 
command to search for nonacronyms, by 
searching for lowercase letters. The search 
pattern is [a-z]. 

If you create acronym lists often, you may 
want to record all these steps in a macro, for a 
one-step solution. You could also add a rou- 
tine, or write a separate macro, to search for 
and delete duplicate entries automatically — 
an option that I don't have room to show here 
but that I'll revisit in a future tip if there's 
enough interest. 

For a quick and dirty approach to deleting 
duplicates and other unwanted lines, you can 
create a two-column table, add text in the 
second column for those lines you want to 
keep, sort by the second column, and then 
delete all the entries with nothing in the sec- 
ond column. 

To create the table, select the entire file 
with the key combination Ctrl-<Numpad 5>, 
choose Table I Insert Table to create a one- 
column table, and then — with the entire file 
still selected — choose Table I Split Cells and 
accept 2 for the number of columns. In Word 
97, also make sure that the Merge Cells Be- 
fore Split check box is not checked. Then 
choose OK. Work your way through the list, 
entering anything you like in the second 
column — from a single arbitrary character to 
a definition for the acronym — for each line 
you want to keep. 

When you're finished going through the 
table, choose Table I Sort, which will open 
the Sort dialog box and should automatical- 
ly select the entire table. Set the Sort options 
to No Header Row, sort by Column 2, and 
choose OK. This will group the entries that 
are blank in the second column, so you can 
select them all and delete them at once. If 
necessary, sort by the first column again 
to return the acronyms to alphabetical 
order. — M. David Stone 

SPREADSHEETS 

Transposing Excel Ranges 

When I import text files into Excel, my labels 
appear down the rows instead of across the 
columns. Is there a way to rotate the spread- 
sheet to move the labels from their row posi- 
tions to column positions? 

Gilbert Vela 
via the Internet 

PC MAGAZINE: You can use Excel's TRANSPOSE 
function for this purpose. TRANSPOSE changes 
the horizontal or vertical orientation of an 
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array. The syntax is 
=TRANPOSE(array) 

transpose is an array function, which 
means you have to use it a little differently 
from the way you use most of Excel's other 
functions. The array argument is typically just 
a range of worksheet cells. But the place 
where you enter the TRANSPOSE function 
should also be a range — in this case a range 
with the same number of columns as array 
has rows and the same number of rows as 
array has columns. 

Let's say, for example, that you want to 
transpose A 1 :D 1 2, a range with 1 2 rows and 4 
columns. You would first select a blank range 
that had 4 rows and 12 columns — perhaps 
A14:L17. With that entire range selected, you 
would type 

=TRANSP0SE(A1:D12) 

and then, instead of simply pressing Enter, 
you would press Ctrl-Shift-Enter. Excel 
would transpose the cells in A 1 :D 1 2 and copy 
them into A14:L17. Each cell in that output 
range would then contain the formula 

{=TRANSP0SE(A1:D12)} 

The braces with which Excel surrounds 
the formula (you never put these in your- 
self) simply indicate that the formula is an 
array. Note that because the entire output 
range — A14:L17 in our example — is driven 
by a single formula, you can't edit the for- 
mula for any individual cell within the range. 
You can format individual cells, but if you 
try to type a number over one of these cells, 
Excel will produce an error message.To edit 
the formula, you must start by selecting the 
entire range. 

If you enter the TRANSPOSE formula into a 
range that doesn't have the appropriate num- 
ber of rows and columns. Excel will accept the 
formula, but it will make certain adjustments. 
If the range is too small, the program trans- 
poses only the cells that fit. If the range is too 
large, it pads the extra cells with #N/A values. 
If you forget to enter the formula as an 
array — that is, if you don't press Ctrl-Shift- 
Enter after typing the formula — you will get 
a RVALUE! error. 

Once you've done the transposition, 
you may want to get rid of the source cells. 
To do this, you'll need to convert the array- 
formula results to a set of constants. Select 
the output area (the range where you en- 
tered your TRANSPOSE formula), copy it to the 
Clipboard, keep the selection on the output 



area, and choose Paste Special from the Edit 
menu. Once you've converted the formula 
results to constants, you no longer have an 
array, and you can modify the contents of 
cells individually. — Craig Stinson 

DATABASES 

Printing DOS-Style in FoxPro 
for Windows 

A fter reading your column for several years 
and using many of your tips, we have finally 
found a problem we can 't solve. We have been 
running Microsoft FoxPro for MS-DOS 2.5 and 
are trying to switch to Microsoft FoxPro for 
Windows 2.6. In the DOS version of FoxPro, 
you can specify the printer font by sending a 
character string filled with control codes to the 
printer, such as: 

PRSPEC = CHR(27)+"(8U"+CHR(27) 

+"(s0pl2.00hl0.0vls0b3T" 
SET PRINT ON 
SET CONSOLE OFF 
? PRSPEC 

In this case, the printed text would appear 
in italics until another set of control codes 
was sent to the printer. FoxPro for Windows 
2.6 (FPW26), however, doesn't recognize this 
as a printer command and simply prints the 
string as text. 

FoxPro for Windows has a FONT clause for 
many commands, but a clause is effective for 
one command only, after which the font reverts 
back to something else. We are looking for a 
way either to make FPW26 work like the DOS 
version or to set a default printer font and use 
the FONT clause for those special occasions 
when a different font is needed. Otherwise, 
every print command will have to include the 
FONT command, and we have many such com- 
mands in our programs. 

Perhaps this is a problem others are having 
also. Thanks for your help. 

Paul Brink 
Anchorage, Kentucky 

PC MAGAZINE: I'll offer a few solutions that 
you should consider as temporary fixes until 
you can fully convert your application to 
FoxPro for Windows. Your goal should be to 
migrate to a position where you can support 
Windows-style printing techniques, which in 
FoxPro's case means using the Report 
Writer instead of one of the various direct- 
printing methods you may be accustomed to 
using under DOS. 

In the meantime, you can set the default 
printer font using the following undocu- 



mented command 

SET PRINT FONT "f ontname" . poi nt size 

For example, to set the default printer font 
to 8-point Courier New, you would issue the 
command 

SET PRINT FONT "Courier New". 8 

After this command is used, everything 
should print in that font unless you specify 
otherwise using the FONT clause. 

Microsoft offers several other suggestions 
for trying to print directly to the printer using 
FoxPro for Windows. For instance, you can try 
using ???•••■ ( three question marks, a space, 
double quotes, a space, and double quotes) to 
open the printer in raw mode. Alternatively, 
you could write both the printer control 
codes and the contents of your report to a 
text file and then copy that file to the 
LPT1.DOS printer port. A third option would 
be to use the Generic Text Windows printer 
driver. I've had varying levels of success with 
these techniques, but they're there for the 
asking should you decide that SET PRINT FONT 
doesn't meet your needs. 

See the following Microsoft Product Sup- 
port articles on the support.microsoft.com/ 
support Web site for more information: 
Q99542, "Printing Reports Created w/Ques- 
tion Marks in FP for Win," and Q99595, 
"Using @...SAY Commands & Control Codes 
to Print in FPAV." For more information on 
the LPT1.DOS printer port, see Q68652, 
"Printing to Windows LPT1.0S2 or LPT1 
.DOS Port," and Q82749, "Using LPT1.0S2, 
LPT1 DOS, or RLE: Ports When Printing." 
— Sal Ricciardi 

How to Contact Us 

Send your tips and questions to our advisors 
in any of the following ways: 



E-MAIL pc tech (a>zd.com 
FAX 212-503-5799 
MAIL Solutions, PC Magazine 
One Park Avenue 

New York, NY 10016-5802 (Please send a 
floppy disk and a printout) 
COMPUSERVE To reach Individual editors 
as listed on ZDNet, type GO PCMSTAFF. 



you'll receive $50 plus a 
' J ■■ PC Magazine T-shirt. We 
| ! J regret that we cannot 
i=55fe=sS answer letters indi- 

l uf i lM i nmj l vidually. 
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We Will Beat 

We will beat any price on any computer, from any authorized catalog reseller. We want your business. 




Notebook Computers 



Satellite 3 20CDT 

I 233MHz Pentium' processor 

w/MMX" technology 
1 32MB RAM 14.1GB Mil 
1 20X CD-ROM .■■•'iiowcnly 
1 12.1* Active Matrix ******* 
I 56Kbps modem | *| ffffff* 

VfimA'Wi (B2170 .-•"" 

IUMU " 



processor' RAM HO CD Display Modem Price 



#30980 490CDT PII233MMX' 32 4GB ?0X 131 TFT 56'. 7,599 
•30982 490XCDT P1I266MMX" 32 4608" ' 7,999 



Tecra Series 



#28420 550CDT 266 MMX* 32 4GB 20X 12.1' TFT 56K 
#30078 780COM PII266MMX' 64 5.1GB 20X 13.3' TFT 



r.. 



'3,299 
•3,999 



S30976 7B0DVD PII233MMX* 64 5.1GB DVD 133" TFT 5M '4,399 



=24678 
330718 

#32923 
#32922 

•Pentium 



Libretto Series 



70CT 120MMX' 16 16GB - 6.1' TFT - •1J99 



100CT 



166MMX* 32 20GB 

MMMX* s yra MX 

mm* a nss m 



7 1 TFT 



'(,799 



21" DSTN 56K 'l,«99 
12 1' TFT 56K <f,999 



MX" technology t While supplies Uist! 



VisionBook Plus 

1266MHz Pentium' processor 

w/MMX" technology I 32MB RAM 
13.2GB HDI12.rHPAIlisplav 
I 56K Modem I Windows" 98 



.is low as 

'1,999! 

X,«31849 




•32719 Pro 3690 266MMX' 32 3.2GB 24X 12TTFT 56K 7.599 
mm Pro 7630 PII2323 32 12GB 24X 121'TFT 56K '2,799 



•Pentium' processor with MMX" technology 



Notebook Computers 



IBM 

ThinkPad 3 80 ED 

1 166MHz Pentium' processor 
w/MMX" technology 1 16MB 
I 3.0GB HO I 10-24X CD-ROM I 
PentiMi' 

Order! Model processor' RAM 





m 

only 

s 1699! 

HD CD Display Modem Price 



#28626 


ram 


23*Vf;VM«* 


32 32GB 2*X 12 1 HPA 




'1,999 


#28627 


TP380XD 


OTHzWMX' 


32 40GB 2DX 121' TFT 




7,259 


#30267 


TP3S0XD 


PII233MH2 


K7A in;;* ■;: H »S 




7709 


#28626 




2E6MHiMMX* 


32 5.1GB !« 121'TFT 




7.349 


#30319 




P1I266MH; 


32 5.168 H-2K1USWA 




7,729 


! ThinkPad 5BO 


#28622 


tp-»c:< 


2MHz MMX' 


32 21GB - 121' HPA 




'MM 


#11247 


TP&60X 


233MHz MMX' 


32 4gb - arm 




7,449 


1 NEW ThlllkP.nl BOO 


#30320 


T»6CC 


233MHzMMX' 


32 32GB - arm 




7,349 


#30322 


TP603 


Pi:23JMH! 


32 32GB IC-2W 13J-TFT 


56K 


•SMI 


mm 


TP600 


PII266MH; 


32 4.0GB 10-24X 133"TFT 


56K 


•4171 




I ThinkPad 770 


#30325 


TP770E 


PII266MH; 


32 51GB - 14.1' TFT 


33 6K 


'3,759 


#30327 TP770ED 


P1I2BEMHZ 


54 1136 DVD 14 !' TFT 


56K 


'5,079 





COMPAQ. 
Armada 150 

Get MMX " 
technology' in a 
value-priced note 




V Series 

.-•"' Now as km/as > 

»*. S 1599!M 

X, #33224 . ^1 


- A 



Orderl Model processor' RAM HO CO D.spli, Modem Price 

#33 2 24 1505P MT 200MH; MMX' 32 21GB20 X" 12.1'DS 56 K '7,599 

#32274 '."::■','•■ '.".'.• :;3e:c 12: :s m T999 

#26 7 86 1592DMT 233MH;MMX* 32 3.1GB 20X 12V TFT 56K •jfiit 



Armada 1 700 Series 



#33227 1700 Pll 233MHz MMX* 32 4 0GB24X 12 V TFT 56K '2,989 

S33230 ' '■■ 32 4.0GB 34X ill' TFT 56K 'Jjm 

#33235 1700 Pll 266MHz MMX' 32 40GB 24X 13 .7 TFT 56K •jSH 



Mew Armada 7800 Series 



#31072 '.'■•■• MMX* 64 5.0GB 20X 13 3" T FT 336K'«JW 

#31073 -: * 64 '33b::» 't,m 



COMPAQ. 
Presario 1640 



IUII1SU 



I 2IXIMHz IVtitium processor 

w/MMX' technologv 
I 32MB RAM I 2. 1GB hard drive V, 
1 20X OVROM drive 1 12.1* DSTN 
I 56k fax/data modem I Windows' 95 
I Hp Drive 

#313 20 280DX 233MMX' 32T2GB 20X12.1' DS TN 56K '/,499 




#30986 I70TX 200MMX 
#30987 i ' 
#30985 



266MMX 
266MMX 

'Pentium' processor with MMX ' technology. 



32 32GB 20X 121'TFT 5 6K '1,799 
. i'M :C> i: 1 " 7,099 
4CCF 3i" 13 ' " : " -t'k '3,299 



5 Z299l 

.,.#32552 

1 266MHz AMD-K6 enhanced processor w/MMX" tedi 
1 32MB RAM I -Go hard drive 
1 12.1" Active Matrix display 
■ 24X CD-ROM drive I 56Kbps modem 

1MQI PreSarf ° 1230 

f,<#77: |B3>MMeduGXenliarwriPnressor 
#32550 w/MMX" technology 

I 31MB RAM I 32GB HI) I 56Kbps Modem 
I24X CD-ROM I 12.1' HPA Display 

Penlium' 

Orderi Model processor' RAM HD CD 
#32553 '625 266MHz AMD-ICS gTiTjlTHX 




Display 

121 TFT 56K 



Price 
(,999 



#32552 ' 640 266MHz : 33B 24 X 121'TF T 

#32556 1650 Pll 2t6'.'-.- '03t .3' 12' V 
#32563 *«*. PI.-.7- - '0GB24X 13.3" TFT 



561 7,299 
56K 7,799 
■ 7,999 



C OMPA Q. 

Deskpro 2000 
Blowout! 

1 200MHz Pentium' 
processor w/MMX" 
technology 

1 32MB RAM 

I 3.2GB hari drive 

1 16X CD-ROM 

I Mini-tower 



Desktops for Business and Home! 



f- 



3 

Order I 



•97427 



Monitor |0l 
separately. 




400MHz Pentium* II 
processor w/MMX 
technology! 
Presario 5630 , 

I 128MB RAM I DVD II ■ 
1 12GB hard drive 
1 56kbps modem 
I Iomega Zip drive 



COMPAQ 




$100 
Mail-in 
Rebate 



Memory Prices Slashed! 

16MB* -HP/ 

MM 



«5<f7 




. . i ti 



'22991 



IBM 

IBM PC 300GL Blowout! 



Networking Solutions 
Designed tor Your Business 



Processor 



HD CD 



Form Oi 



Iterating 
System 



#32547 



Order* 



Processor* 



RAM HD 



M.OTifcr sold sepatMely. 
CD Modem Price 



132541 300MHz AM0-K6 48MB 4GB 32X 



56K 



•7tr 



#31670 266MHz MMX' 
#31672 26SMHZ14MX 1 



16 21GB 
32 3.2GB 



TD Win 95 



^TD Win95 



'779 
'869 



#32542 Celeron 300MHz MMX 64MB 8GB 32X 56K 



#31673 Pll 266MHz MMX" 32 32GB - TD Win 95 '969 
#31808 Pll 300MHz MMX' 32 3.2GB 24X TD Wm95 
Celeron" processor w/MMX" technology 



#32544 300MHz Pll 
#32546 350MHz Pll 
132545 400MHI Pll 



64MB~ 6GB 
64MB 8GB 



32X 

"DVT 



56K *>,iir 



1 166MHz Pentium' processor 

w/MMX" technology 
132 RAM exp. to 128MB 
1 2.5GB hard drive 
1 256K L2 cache 
1 4 Available slots 
1 2 Available bavs 



low as m9a9ammw 

s 499! 

#23537 , 



•22544, M2545 mi #32545 tooUto ttauga Zv <tm 
'Pnce reflects 5100 mait-in rebate 



96MB 8GB DVD 56K •I.Mf 



56K '1,7W MonUa soli upoMtth: 




Processor 



RAM HD 



#31650 Pll 266MHz MMX* 16 3.2GB DT Win95 '1,159 



#31655 Pll 333MHz MMX* 32 3 2GB 
Pll 360MHz MMX* 32 6.4GB 



#31657 
#31669 



Pll 300MHz MMX* 32 3.2GB 



DT 

ir 

DT 



Win 95 '1J89 
Win 95 'f,529 
Win 95 'T,3J9 



E0S00OD 

only 



•PenDum' II processor with MMX "technology 




Window* i- 



>649! % 

■.,,#30707 Z P3f 

Jf/incr 



Upgrade to 
Windows" 98 
tor only $20991 

Wmn rm mrxbtt* a Cmm% 



mem Wnf98 
with selected 
CPUs! 




PC3100ST 
200MHz Pentium 



Processor 
with Mmx 

technology! uUs^nS 

1. 12MB SDRAM lllnw^. 

IJ^GBharddm* ish„V . 

1 24,\ ( ll-ROM ' ,ow ' configuration 

Business Models 




26RMH7 Pll fttHOlP <ilel Pentium II 

300MH7 Pll p C3500LP Intel Pentium II 
JOUmUZHI ."3RAM.32GBHD5W2MB #32975 S 899' 

"weMMrts i-i^pplies last! 



Ordtrl 


MmW 


Prxesso* 


RAM 


HD 


CO 


Pricks 


#32491 


656122U 


Celeron 266 


32MB 


2.1GB 




•9f9 


#32492 


659122U 


Celeron 266 


32MB 


21GB 


I6X 


'f,079 


#27412 


6561 53U 


PI1300 


32Mb 


4.2GB 


16X 


•i~m 


#27415 


659134U 


PII266 


32MB 


42GB 




•1,123 


127417 


659154U 


PII300 


32MB 


4 2GB 




•1,309 


130011' 


659176U 


PI 1333 


64M6 


4 2GB 


32X 


•1,899 


127407 


656132U 


PII266 


32MB 


2 5GB 




'1,099 


(27408 


656134U 


PII266 


32MB 


42GB 




•1,108 


(27409 
#33325 


656135U 
656138U 


" PM266 
Celeron 300 


32MB 
32MB 


4 2 GB 
3TGB 




>t,m 
•tjm 


(33326 


627544U 


PII333 


32MB 


32GB 




•1,709 


(33327 


627555U 


PII350 


32MB 


32GB 




•IMS 


#33328 


627556U 


PII350 


64MB 


3 2GB 




•2,0*9 


#33329 


627566U 


PII400 


64MB 


6 4GB 




•2,339 



'Mini-tower 



Palm III Organizer 



1 2MB, backlit screen 

I Fl<ish Memory I Infrared beaming 



Palm III J37Q"! 



only 



#88142 PalmPilot Professional Ed. »TMB RAM '279- 





fir 



Call us... and we'll 



give you the best price anywhere! 



cvj; 




HP DeskJet 672C Printer 

I Xial i artrxinr color pnntmc at I new low pnct! 
HI) x otIOdpi Natl. Mil x KKxlpi color 

I Up to 4ppm black, I .Sppm color 

I Supc-nor plain paper pnnting fjaj 

'lAQ* 9 Pht * Dr0 <" 
IHtJ #94713 ^- ^ 



191234 HP DeskJet 694Ct: 

I7WI HP DttUW 3W Portable Primer up to 3ppm, Fl 



EWwocmbge '199' 

EColor Kit '269" 

•14434 HP DeskJet 722 C HP PhotoREt II. Upprn black. 4ppm color '299* 

•14435 HP DeskJet WOCsc '399" 

am HP DeskJet 1120Cse Printer, prints 4' » 6", up to IT i W NEW! 'Hf 

•H71) HP OtttceJct 600 : r -• ; , a nd tern '« color, plein-otper lax '499" 



•90223 $tyte , CotoWPnTO.'?r»;2 0rJoi.4a»n black 3py 'I79"'149 n 

•90224 Stytus- Color St Pnaer ■■ ■ >U9"'19S* 

•90225 Stylus' Color 800 Printer 1440 . i.. ■ : a. .> :a s a?99 M 

130973 Strlrrs' Peon 7W Prater 1440 . 7i0c>, 5 color printing s 279" 



Monitors 



Pries Drops on Selected SONY 
MutaScan Displays! 

as low as 

$ 2S9" 

023949 

123949 CPD-100ES 15714' 1280x1024 

•24681 CPD-200F.S 17/16" 1280x 1024 

•24869 CP0-400PS 19718" 1600x 1200 

•24870 GDM-500PS 21720" 1600x 1200 




as 



u 



HP LaserJet 
6Pse Printer 

Now with FREE HI' lasotjet 
( ompanion ITl 

7QU" 
fit!/ H34579 



*Sfniu/ liinitnl hint tiftti 

WW wrffln 
•95513 HP LaserJel 6Ue Pniter 60 0dpi. up to 6ppm 




•28438 HP UterJel 3100 Atl-m one laser Prm ler/Ftx/Copw/Scanner '699" 

•34579 HP LaserJel 6PsecMil[. fcir- I'M. ■ " ; • 799" 

C2M HPLj»etJ«t4Wteel 2OO dpi.l7ppm 4 MB.I00MBrna« '1.149" 

•32161 HP LaserJel 40O0N 8MB. Ethernet network-ready '1.438* 

128432 HflMwJtlW1V»17.12110dpi,l5ppm.4M8 '1.499" 



•31315 HP LaserJet 80O0 I200dp . 24ppm 16MB 192MB ma> 
•31314 HP LaserJel 8000N 16MB Ememet network-ready 



Hard Drive Blowout! 



'2.349* 
'2699* 



iS&Seatatt 

3.2GB 

UOMA 

as low as 



■^Seagate 

4.3GB 

UOMA 

as low as 



I ■ Seagate 

6.5GB 

UDMA 

as low as 



Mepdor 

11.5GB 

UDMA 

as /ow as 



s 129" s 149" s 189" s 299" 



#34015 



•34662 



•32469 



#30153 



CD-ROM/CD-RW/DVD-ROM Drives 



24X CD-ROM Drive HP*"* <tSEXRCH " 

■QOE/ATAPI Interface "»V $1099*1 

I Internal .«•*-»* ' « 27088 



Faster 
Model! 



New! HP CD-Writer 81101 Internal! 

only s 399"! •33823 

I4X24XCD-RI2XSX CD-RW 
l Includes HI' Disaster Recovery 
IHDECATAPI) 

#28439 HP SureStore 720ft CD-Wnter Plus Internal EIDE 2X/6X 
#28440 HP SureStore 72COe CD-Writer External Parallel 2X/BX 

PC-DVD Encore Dxr2 
DVD-ROM Kit! 

I 2X DVD-ROM. 20X CP-ROM speeds 
I Kit includes DVD-ROM drive >vr2ardfcl #24209 
MPt(i2 %-idfo and Polby difjilal aujw 1 *i wn 



CREATIVE , 

$ 199"! 




Modems and PC Cards 


56K PC Card Modem 

1 Surf the Net at speeds of un to vikhps 
1 Fax and e-mail from vour laptop 
IV.90 upgradable SCO 99 
onty UU # 


32807 \Vi 


•MafaVataal 




U.S. Rotsotks 




#28306 U S Robotics 56K Standard Fan Modem. Internal '127" 
#33181 U S. Robotics 56K Standard WinModem, Internal '77- 
#28304 U S Robotics 56K Standard Fax/Voice Modem, Internal 'M7* 



028299 U S Robotics 56K Standard Fax Modem, External 

•frit- t/ki ilOmn Tvk ir irtW 

56K Internal Fax/Modem 

K90 and 56K«ex support 



•147" 




only 



OQ99I 



■#33222 



FREE Sony 
Speakers 
w/purcnase ol 
200ESor 



025mm 
0 25mm 
025mm 



Video Cards 



•29800 Diamond Multimedia Monster 30 II. 30tx Voodoo 2 
•29999 Matrox Producuva G100 AGP 8MB 



Removable Drives 



Includes 
one 2GB 
Cartridge 



az 




'100 Price Drop! 
Jaz 2GB SCSI Drives 

.J399" 

Mnul.«.V<l542J DM ySMMM 

Iome ga 100MB Zip* Drive s 

Zip" I0DMB external parallel pon Irefurbishedi 
Zip" 1 00MB external SCSI (refurbished! 
Zip" 100MB external parallel pon 
Zip" 100MB external SCSI v» >Jm f 
ZipPlus" 100MB external drive 

Iomega Jaz' Drives 
Jaz 1GB internal SCSI drive, factory refurbished 
J a; 1GB external SCSI drive, factory refurbished 
Iomega Ditto" Tape Drives 



•98525 
•98023 
#31804 
#31803 
#31805 

#24981 
#15813 

#26662 
#26663 

#23899 



□ 



'89" 
•89" 
•119" 
•119" 
•169" 



Ditto 2GB3 7GB Internal factory refurbished Tape Drrve 
Ditto 2GB/3 7GB External factory refurbished Tape Drive 
O SYQUEST SparQ 1.0GB Drive 

SparQ 1 0GB External Drive. Parallel Port 



•199" 
•199" 

•59" 
•79" 



'199" 



Hot Software Releases! 



Hew! Illustrator 8.0 

The industry standard 
illustration tool 
fust got better! 
onty 

$ 119"! 

•34410 Upgrade 

MnnM 





Hew! Norton s=£Fl 
Antivirus 5.0 — 

Hot new features make 
this a must-have upgrade! 

S33892 Upgrade Win 96/95/NTrt.x/DOS 

•Price after $20 mail in 
Upgrade Competrtive rebate 



Scanners 



'MICROTEK 

ScanMaker V310 
30-bit Scanner $, 

I 300x600dpi optical tf^w #3466( 
1 8.5' x 1 1.7" scanning area 
IIPhotQ Express software -Pnce after DO mti-m rebate Valid 1/15 ■ IMIiW. 
•25144 Umax 6I0S SCSI Scanner I Nevwthe-box)lPiarilKiitai«)i«l W 
•32157 Uma«6IOP Scanner 30 bit. 300 x 600 ! ; '69" 
•29046 Umax 1220P 36 bit.600 x 1200dpi op tical lPnc«raatcB«lm>it«l ''«* 
#9 012 Umax l200S_30-bil 600 x 12D0dpi 8 5" i H", S( ^llftic«i«lK»aitt«a'la»' 



While 
Supplies 
Cast! 



UMAX M 



HEWLETT 
PACKARD 



#25471 HP ScanJet 5100Cse Scanner 36 bit Color Image Processor 
HP ScanJet 6100Cse Scanner 45 bit Color Image Processor 



Digital Cameras 



'299- 



Kodak DC260—True 
Megapixel! 

1 1536 x 1024 
I8MI Menoty I tXZoom 
I L'SB S Serial interlaces 



Kodak 



$ 



999 1 




99 

#32425 

•33400 Sony Digital Mavica Floppy Disk Camera MVC-FD7I wHOX loom '684 
#31119 Nikon CoolPix 900, 1280 x 960. 4MB, 3X Zoom '849 
#15454 Olympus D-600L 1280 x 1024, 4MB, 3X Zoom 



'nil l (i) 
I 






BUY 
FROM 
THE BEST! 

R' Fastest Overnight Delivery. 
Order Until 10pm— Get It 
Tomorrow By 10:30am! iM^J 

IT Over 45,000 Products! 

L^ s 1.8 Billion In 
Available Inventory! 

IP' Open Accounts and Leasing! 

& Custom Configuration! 

IZ Volume Discounts! 



Call Us At 



1-800-901 -MALL 

Use Source Code #ZPCM892 
Order Any time! Open 24 Hours. 



Or Visit Us Online @ 



savebig.pcmall.com 



t^The Most Up-to-Date Pricing 

and Deals! 
W The Newest Products! 
B Unadvertised Specials! 
B^The Latest Product Availability! 



Before You Buy-Call Us 
Toll Free or Visit Us Online! 



Call Today to Get Your 
FREE PC Mall Catalog 
and PC Mall's 
Networking 
Solutions 
Catalog! 

No Credit Card Surcharges 




We accept Visa, MasterCard, American Express and Discover! 

Open Account I C Mall ofkn Set 1S4>> loim 10 $ nwnmtnt apron, xtafeand 
bisincucs »ith tnstartt approval to ouilched cuuemn. Iiour Pcnunal Xaount Manat^r can 
Ball ™ in mm aoftatxxi Ha» aDnr up to 3 dantaanStappitnal 

Uaaaa. Uax inythng bom ore PC 10 onr hinWatnAalkwlalkratH! 

Volume Licensirtg.S^yDuratKollictiiMtk 



Prices and specifications subiect to change without notice We do our best to be accurate 
but occasional mistakes occur We are not responsible for any typographical, 
ptwographic or technical errors. NOTE Products and packac^ deleted may ctolrom 
stock available at time of shipment; we reserve the nght to substitute equivalent items 



Choose 330 at www.pcmag.com/infolink 




Connection 



PC WORLD 

WORLD Cl«$S 



Order as late as 2:45 am. ET 
& STILL get Overnight Delivery! ! 

www.pcconnection.com 



U)W2$1 Priced 




While 
Supplies Last! 




3.2GB.' 

HardDrive^.. 
Quality, Customizable 

Compaq Deskpro 2000 

SAVE! 

Monitor bundle 
available! 




CTX EZBook 770MT-XJ 



IBM ThinkPad 600 

• 13.3" TFT Active Matrix Display 

• Pll 233MHz processor 



•Pentium 166MHz MMX 

• 16MB RAM (384 max) 
•3.2CB Hard Drive 

• Easily upgradeable 
for future needs 



s 619 



56711 Compaq Deskpro 2000 

(166MMX/3.2GB with EZC V1400A M - Monitor) 
55132 Compaq Deskpro 2000 689 

(166MMX/3 2GB bundled with Optiquest Q53 15' Monitor) 



• 12.1 "TFT Color Display 

• 200MHz Pentium 
Processor with MMX" 
Technology 

• 16MB EDO RAM 

• 1.6CB Hard Drive 

• 16X CD-ROM 



Ornry 

1049 

57823 



32MB RAM 
(288MB max) 

• 3.2CB Hard Drive 

• 24X CD-ROM 

• 56K faxmodem 



Only 

2349 



54590 IBM ThinkPad 600 J 4379 

(266MHz P II/32MB/4GB/24X/56K) 



Peripherals! 



■ Windows 98 

jO* New Operating 

— System' Faster. 
Smarter. More Fun! 
Upgrade 
Today! 
I Onty 

$O095 



Now Includes NT 
Option Pack I 5 
Client Licenses! 



System Commander 98 

Upgrade to 
Windows 98 
while protecting 
• ' your current OS! 
Guides you 
through a simple 
installation 
I process! 

Only 

1(195* 

56977 
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EPSON 



Stylus Color 
850 

Fastest ^ 
Inkjet in ~ 

its class! 

• 8ppm b&w, 
7ppm Color 

• 1440 X 720dpi 



Prfce> Just 
Reduced! 



ViewSonic 21" C810 

Great for 
Graphics 
& Games! 



■ Up to 1600x1200 
' 20" Viewable 
' .25mm dot pitch 





[J 



EWLETT 
PACKARD 



The Personal Laser Printer 
for Business Users! J*M6*U 



HP LaserJet 6Lse 

• 6ppm print speed/24MHz proc. 

• True 600 x 600dpi 

• Optional network capability 

• Easy memory expansion 

• Optional copy, fax, file 
and read capabilites 



40621 HP LaserJet 6Lse Printer $399 



sharp Mobilon 
HC-4600 




Win a Computer Today \ 



i 



I Ubnl dA 



Fntnr 






fiWimfTiiH 
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Value-Priced 
All-in-One Notebook! 

Satellite 300 Series 

• 12.1 "HCAD Display 
■ 266MHz Pentium MMX 

• 32MB RAM 

• 4.1MB Hard Drive 

• 20X CD-ROM 

• 56K Modem 

• 6.7 lbs. 




GOMPUTER-A-DAY 

IGlVEAWAY! 



For full contest rules and to enter, visit our web site at 

'Computer prize may vary from model shi 




rrv; 

VAIO PCV 210 

Pentium II Power 
for under '1000! 



58143 



• 266MHz Pentium II MMX 

• 32MB SDRAM (384 max) 

• 4.3CB Hard Drive 

• 4MB • 3D AGP Graphics 

• 24X CD-ROM 

• 33.6K Faxmodem with K56flex 



Best Deals on Hardware & Software! 



54077 FileMaker Pro Developers Ed $479.95 

46433 FrontPage 98 99.95* 

49806 Goldmine 4.0 89.95* 

46429 Microsoft Project 98 449.95 

J5515 Office 97 Professional Upg. CD 267.95* 

J5507 Office 97 Standard Comp/Upg I74.9S* 

50919 Office Sm Business 2 0 Ed Upg 184.95* 

51 J45 Publisher 98 69.95* 

47911 Universal Translator 69.95 

4J775 Visio 5 0 Professional Upgrade 19.95* 

46783 WordPerfect Suite 8 Upgrade 79.95 

Graphics 8 Design 

40278 Adobe Illustrator 7.0 

32845 Adobe PageMaker 6.5 

58491 Adobe Photoshop 5.0 

47186 Equilibrium DeBabelizer Pro 4.5 

51959 Extensis PowerSuite for Pshop _ 

59062 Adobe Image Ready 

52407 NetOb|ects Fusion 3.0 

47737 QuarkXPress 4.0 

Utrlfties 

42874 Conversion Plus 4.0 94.95 

47758 Diskeeper3.0 „ 49.95 



369.95 
549.95 
598.95 
374.95 
194.95 
189.95 
294.95 
679.95 




57308 Drive Copy $25.95 

58860 Drive Up! 98 24.95 

53578 Norton Crash/AntiVirus/Uninstall ... 79.95 

48336 Norton Utilities W95 69.95 

35300 Partition Magic 3.0 59.95 

Digital Cameras 

53113 Vivitar Vivicam 3000 169.95 

56597 Casio QV-5000 SK 595 

56896 Kodak DC260 _ 999 

472J4 Olympus D-600L 999 

44855 Sony Mavica MVC-FD7 699 

50845 AGFA Ephoto 780 399 

Video Monitors t Cards 

43320 Hitachi Elite 751 (19") 799 

39387 Optiquest Q71 (17") 119 

48755 Sony 200ES 17" 499 

48756 SonyCPD-200GS(17") 619 

48750 Sony GDM-500PS (21") 1399 

48644 ViewSonic E771 17" 159 

31254 ViewSonic G810 21" 999 

31253 ViewSonic P815 (21") 1299 

36276 Diamond Pro 9ITXM (21") 1149 

53216 ALL-IN-WONDER PRO (8MB-APG) 319.95 



53366 VooDoo 2 (12MB-PCI) $219.95 

49779 TView Gold (Scan Converter) 129* 

47517 Fire 1000 Pro (8MB-PCI) 179.95 

41702 Millennium II (8MB-PC1) 169.95 

54554 Millennium II 4MB-APG 179.95 

52616 Voodoo 2 (8MB-PCI) 249.95 

CD-ROM Multimedia 

44491 Buz Multimedia Producer 199.95 

51418 Yamaha CRW 4260 Internal SCSI 599 

47582 Memorex 32x Internal 49.95* 

51741 Blaster DVD ROM 149.95 

51407 Smart & Friendly CD-SpeedWriter 425 
54288 Smart S Friendly CD-RW426 Deluxe _ 599 
51405 Smart & Friendly CD-R8020 929 

44670 Canon BJC80 portable 299 

55141 Epson Stylus Photo 700 279 

44246 HP DeskJet 722C 299 

51511 HP LaserJet 5000 1499 

49050 Lexmark OptraS 1620 899 

Scanners 

48704 Acer 3I0P 59* 

49509 HP ScanJet 5100Cse 299 

54935 Memorex 3600P Scanner $79.95 



149.95 
199* 



48248 UMAX Astra 610s 

40455 Visioneer PaperPort Strobe 
Storage 

28749 3M/lmation TR-4 Travan Tape 29.95 

25196 Fuji 10-pack CDR Media 8.50" 

" SS(/disk after rebate 

58212 TDK Labeled 50-pack CDR 99.95 

44705 Iomega Zipffus 100MB Drive 169.95 

19872 Iomega Zip disks 10-pack 99.95 

19I7I Iomega SCSI Zip Drive 11».»S 

47076 Jaz 2GB SCSI Internal Drive 499.95 

47080 Jaz 2GB Single Disk 124.95* 

47079 Jaz 2GB 3-pack disks 299.95 

51476 4.3GB Seagate Medalist IDE Drive 159 

55997 WD 8.4GB WD Caviar IDE Drive 249.95* 

56748 Qantum 4.5GB Viking I SCSI Drive 269 

Networking 

56211 Addtron I0T NIC card 24.95 

29582 HP JetDirect EX ♦ 214.95 

51184 I00BT Dual Speed Hub 8 Port 219.95 

5295! USR V.90 56K Internal Winmodem 99.95 

46110 Intel 10/100 • 56K PC Card 299.95* 

46199 OfficeConned ISDN LAN Modem .179.95* 

'Alter mail-in rebate. Call lor details 



32MB 

EDO KIT ONLY 



For your FREE 
PC Connection 
or MacConnection 
catalog subscription! 

(Mention Sonne Code 98PCM2I CHX^yol>.Z 



W SIMMS! 



mm 

as low as 

s 14' 5 

Fas low 




cr.a fe 20,000 HOT PRODUCTS 24 HRS A DAY! www.DCConnettion.corn , 

fifr c^r\r\ ah/- r\r\r\ <~i ecure 5hoppm9 0nl,nel 



800-986-2293 



PC AD 98PCM2 = 



Choose 047 at wvvw.pcmag.com/infolink 



See a World of Enterprise 
Technology Solutions 




Event: Dec. 7-10, 1998 • Expo: Dec. 8-10, 1998 • Jacob K. Javits Convention Center • New York, NY 



The Java™ Business Expo™ and COMDEX/Enterprise events 
have come together to create a Conference and Exposition that 
offers information, education and demonstrations of real-world 
integrated solutions. This is an all-inclusive industry event where 
you will gain vital insight on application development, servers, 
databases, network infrastructure, systems management tools and 
more. See the full spectrum of technology solutions available, 
and learn to use them to your full competitive advantage. 



Register today to attend in-depth Conference Sessions, Seminars 
and Tutorials showing you true business solutions. And don't miss 
the Exposition offering an interactive tour of the products and 
technologies available to build, manage and support your business 
applications. Whether you are looking to identify solutions to 
specific business problems, manage the implementation of 
enterprise solutions or actually create the solutions themselves, 
make plans now to attend. 



THE ENTERPRISE SOLUTIONS EVENT 


|ava 
jr* Business 
Expo 


mm _ >icomd€x 

Enterprise 





FGCE8ADZ 



To register or for more information: www.eventinfo.zdevents.com / 888-528-2397 (Int'l: +1-650-372-7069) 



Sponsors Co-Sponsors 



fySllTl believe in technology ZD ill ERNST & Young LLI' I^m OM^ ORACLE' g SYBASE 

© t998 ZD Events bx JUl rights reserved 303 Vrvioge Park Drwe Foster Crty. CA W*0* No or>e una* 16 oamttea. inctocfcng irfarfo 
C IMS Sun. Sun Microsystems, tne Sun logo, tova tne km Coffee Cup logo ana ou Java-based marks ore trademark or registered fraaemartt of Sun r*crosystems he. in the United States and oner countries 



DESKTOPS 



COMPAQ 

Deskpro EP Scries 

266 Celeron 16MB 2.1GB 845.74 

266 Celeron 32MB 3 2GB 637.87 

266/PII 32MB 3.2GB 1047.87 

300/PII 32MB 3.2GB 24X 1327.55 

333/PII 32MB 3 2GB 24X 1457.45 

350/PII 64MB 6 4GB 24X 1787.23 

400/PII 64MB 6 4GB 24X 1937.85 

Deskpro EP Series Smell Business Solutions 

266 Celeron 32MB 21GB 24X 1127 66 

266VPII 32MB 4 3GB 24X 1398 94 

300/PII 32MB 4 3GB 24X 1526.11 

350/PII 64MB 6 4GB 24X 1897.62 

400/PII 64MB 6 4GB 24X 2037.55 

Deskpro EN Series desktops 

266/PII 16MB 3 2GB 1197.45 

266/PII 32MB 3 2GB 10/100 1356.58 

300/PII 32MB 3.2GB 1427.93 

300/PII 32MB 3.2GB 10/100 1484.58 

300/PII 32MB 6 4GB 10/100 1598.66 

333/PII 32MB 3.2GB 1547.87 

333/PII 32MB 3 2GB 10/100 1627.55 

333/PII 32MB 4.3GB 10/100 2237.04 

333/PII 32MB 6 4GB 10/100 1748.55 

350/PII 32MB 6.4GB 1697.85 

350/PII 32MB 6 4GB 24X 1857.55 

350/PII 64MB4 3GB24X 10/100 2417.55 

40O/PII 64MB6 4GB24X 10/100 2247.68 

400/PII 64MB 4 3GB 24X 10/100 2577.25 

Deskpro EN Series mini-towers 

266/PII 32MB 3 2GB 24X 1417.56 

266/PII 32MB 3 2GB 24X 10/100 1487.55 

333/PII 32MB 6 4GB 24X 1797.49 

333/PII 32MB 6 4GB 24X 10/100 1867.22 

350/PII 32MB64GB24X 10/100 1997.15 

350/PII 64MB 4 3GB 24X 10/100 2437.85 

400/PII 64MB 9 1GB24X 10/100 2937.74 

Presano PCs 

333/PII 64MB 8GB DVD 1897.55 



Presario 5630 



COMPAQ. 




♦ 400MHz Imel Pentium' II 
processor ♦ 512KB Level 2 
cache ♦ 100MHz Front Side Bus (FSB) ♦ 128MB 
I00MH- SDRAM standard ♦ 12GB UltraDMA hard 
drive standard ♦ 2nd-Genetation DVD-ROM drive 

♦ 100MB Iomega 1 Zip BUILT-IN™ dtrve ♦ 56K 
bps (V 90) modem 



PC 30OGL Series desktops 




200/MMX 32MB 2.5GB 


647.58 


200/MMX 32MB 2 5GB 16X 


948.55 






233/PII 16MB 2.508 


978.55 


266/PII 32MB 2.5GB 


1057.65 


266/PII 32MB 4.2GB 


1147.68 


266/PII 32MB 4 2GB 32X 


1298.55 


300/PII 32MB 4 2GB 


1237.55 


300/PII 32MB 4.2GB NT 


1327.55 



PC 300PL Series desktops 

266/PII 32MB 4.2GB 1397.55 

400/PII 64MB 6 4GB 32X 2287.89 

PC 300PL Series mini-lowers 

266/PII 32MB 4 2GB 1429.78 

300/PII 32MB 4 2G8 32X 1 688 76 

400/PII 64MB 4.2GB 32X 2297 88 



IBM PC 300GL 




Monitor aofcj separately 

♦ SOOMHi Intel Pentium' II processor 

♦ 512KB Level 2 cache ♦ 32MB SDRAM 
standard ♦ 4.2GB Ultra ATA hard drrve 

♦ 64-brt AGP graphics ♦ Wake on LAN" 
enabled ♦ Windows' 95 

H Hewlett 
PACKARD 

fjpandirtg PoHibiUtm 

HP Brio Series mini-towers 

266/PII 32MB 4GB 1117.55 

300/PII 32MB 4GB 1298.55 

266/Celeron 32MB 8GB 24X 1 147.85 

300/PII 32MB 8GB 32X 1688.85 

333/PII 64MB 8GB 32X 1786.37 

400/PII 64MB 8GB 32X 2067.88 

HP VE Series desktops 

266/Celeron 32MB 2 5GB 957.77 

266/Celeron 32MB 2 5GB 10/100 998 87 

HP VE series mini-towers 

266/Celeron 32MB 2 5G8 968.45 

266/Celeron 32MB 3.2GB 32X 1098.68 

HP VL Series desktops 

266/PII 32MB 3 2GB 1397.52 

266/PII 32MB 4.3GB 24X 2057.25 

HP VL Series mini-lowers 

333/PII 64MB 6 4GB 24X 2167.68 

266/PII 32MB 4 3GB 24X 1398.55 

AceR <♦ 

Entrs 3000 Series 

233/MMX 32MB 2 1GB 24X 698.75 

233/MMX 32MB 4 3GB 24X 56K bps 776.46 

Flex 4000 desktops 

200/MMX 16MB 3 2G8 32X 817.77 

233/MMX 32MB 4 3GB 32X 796.49 

TOSHIBA 

Equium Series des ktops 

233/MMX 32MB 2GB 1127.55 

233/MMX 32MB 2GB 1177.85 

233/MMX 32MB 3GB 24X 11 98.69 

233/MMX 32MB 4G8 24X 1317.65 

266/PII 32MB 4GB 24X 1257.55 

300/PII 32MB 4G8 24X 1437.87 



CDW custom-configures more 
than 3,000 computers weekly! 



NOTEBOOKS 



Call for new notebooks! 
TOSHIBA 

Libretto mini-notebooks 

70CT 120/MMX 16MB 1.5GB 6.1* AM 1297.36 

100CT 166/MMX 32MB 2GB 7 .1" AM 1797.36 

Satellite 1 Satellite Pro notebooks 

320CDT 233/MMX 32MB 

4.1GB 12.VAM20X 1697.86 

330CDS 266/MMX 32MB 

4.1GB 12.VDS20X 1697.36 

330CDT 266/MMX 32MB 

4.1GB 12 1*AM20X 1997.56 

490CDT 233/MMX 32MB 

4GB 12.1" AM 20X 2S97.25 

490XCDT 266/PII 32MB 

4GB 12.1' AM _ 2997.86 

Tec fa notebooks 
530CDT 166/MMX 32MB 

3.6GB 12.1" AM 10X 3067.52 

550CDT 266/MMX 32MB 

38GB 12.1' AM 3297.63 

740CDT 166/MMX 16MB 

3GB 13 3" AM 10X 2637.86 

780CDM 266VPII 64MB 

51GB I3.3"AM20X 3967.13 

780DVD 266/MMX 64MB 

5.1GB 13.3* AM DVD 4347 19 

780DVD 266/MMX 64MB 

8.1GB 13.3* AM DVO 4697 89 

Portege notebooks 
320CT 266/MMX 32MB 

3 8GB 10 4* AM 2757.36 

Acen <♦ 

Extensa notebooks 

367T 200/MMX 32MB 

2.1GB 12.1' AM 20X 1637.29 

367D 200/MMX 32MB 2 1GB 121' OS .1257.36 

710DX 233/PII 32MB 2 1GB 12.1' OS 1957.43 

710T 233/PII 32MB 3 2GB 12.1' AM 2349.46 

TravelMate notebooks 
71 20T 200/MMX 32MB 

3GB 12.VAM20X 2694.62 

7130TE 233/MMX 32MB 

3GB 13 3'AM20X 3197 89 

7164TE 266/MMX 32MB 

4.1GB 13.3' AM 3657.18 

COMPAQ. 

Armada notebooks 

1S71DM 200/MMX 32MB 

3.2GB 12 1* DS 20X 1747.69 

159BDMT 266/MMX 32MB 

4GB 13 3* AM 20X 2647.35 

4220T 266/MMX 32MB 4GB 12 1* AM 2747.66 

7770DMT 233/MMX 32MB 

3GB 12 TAM20X 2937.56 

7792DMT 266/MMX 32MB 

5GB 13 3* AM 20X 3727.36 

7800 266/PII 64MB 5GB 13.3* AM 20X 4357 26 
7800 266/PII 64MB 5GB 13.3* AM 20X 4597.26 



Armada 1700 



Wljm HEWLETT 
IffiJ r**CKARO 

rf^tee>aftia*iiiiii ; 

HP OmnlBook notebooks 

Sofoum 233/MMX 64MB 

2 1GB 12.1' AM 4998 55 

2100 233/MMX 32MB 3 2GB 18.1" DS 1787.46 

3100 266/MMX 32MB 4GB 13 3* AM 3237.1 1 

4100 266/PII 32MB 4GB 14 1* AM 4267.12 



ThinkPad notebooks 

380ED 166/MMX 16MB 

2.1GB 12.1" OS SOX 1497.26 

380ED 166/MMX 16MB 

3GB 12.1" AM20X 1727.83 

380XD 233/MMX 32MB 

3 2GB 12.1* DS24X 1917.36 

380XD 233/MMX 32MB 

4GB 12.1' AM 24X 2297.18 

380XD 233IPII 32MB 4GB 12 ,1" DS 24X .2267.38 

380XO 233/PII 32MB 5 1GB 12.1" AM 2797.13 

380XD 266/MMX 32MB 

5 1GB 12.1* AM 24X 2397.86 

560E 166/MMX 16MB 2.1GB 12.1" AM —.1867.56 
560X 200/MMX 32MB 2 1GB 12 1* AM .... 1737.56 

560X 233/MMX 32MB 4GB 12 1* AM 2497.56 

600 233/MMX 32MB 3 2GB 12.1* AM 2397.36 

600 233/MMX 32MB 3 2GB 13* AM 24X .2397.86 
600 233/PII 32MB 3 2GB 13 3* AM 24X .3757.56 

600 266/PII 32MB 4GB 13 3" AM 24X 4327.86 

770 200/MMX 32MB 3.2GB 13.3* AM 2397.86 

770 233/MMX 32MB 4GB 13 3* AM 2767.56 

770 233/MMX 32MB 5 1GB 14 1* AM 3367.56 

Fujfrsu 

LrteBook 200 Series notebooks 

270Dx 200/MMX 32MB 2 1GB 12 1* DS 1299 00 
280 Dx 233/MMX 32MB 
3.208 12.1*03 20X 1499 00 

Vision Book Series notebooks 

Traveler 133MHz 24MB 1GB 8.4' AM 1657.36 

7590 266/MMX 48MB 

5GB 13 3* AM 20X 3799,00 

5260 166/MMX 16MB 

2 1GB 12 1* DS20X 1417.36 

5280 233/MMX 32MB 

3.2GB 12VDS20X 1999.00 



TravdPro 2500CS 



COMPAQ 




♦ 233MH* Intel Pentium' II processor ♦ 4GB 
hard drive ♦ 32MB RAM standard ♦ 12 1" 
active-matrix display ♦ 24X Max CD-ROM drive 

♦ Integrated 56K bps (K56fiex) modem 

♦ Windows' 98 




♦ 233MH* 
Intel Pentium" 
processor with MMX* 
technology ♦ 32MB RAM 
standard ♦ 3 IGB hard drive ♦ 12 I" dual-scan 
display ♦ 24X CD-ROM drive ♦ 56K bps PC card 
data/fax modem 



Travel Pro 2500 Series notebooks 

2500CS 233/MMX 32MB 

3.1GB 12.1" DS 24X 1687 23 

2S00CT 233/MMX 32MB 

3.1GB 12 1* AM24X 1877.S6 

2500CX 233/MMX 32MB 

3.10B 13 3* AM 24X .2187.45 

Rodeo 5000 Series notebooks 
5010ECX 233/MMX 64MB 

3.1QB 14.1' AM 20X 358742 

5030ECX 266/MMX 64MB 

4GB 14.1* AM 20X 2897.86 

AM - acttve-malnx display. DS - dual-scan display 
S6K modems are capable ot 56K bps downloads, however, current regulations limit download speed to 53K bps 

TM 



Check out CDW's Extended Service Plan! 

Choose 360 at wvvvv.pcmag.com/in 







www.cdw.com 800-998-4239 



Astra 1200S 



CDW 

CDW carries more than 30,000 
Hems at discount prices- 
if you don't see it, call! 



PERIPHERALS 



NETWORKING PRODUCTS 

Fast EtherLink XL 10/100 PCI NIC M.74 

Fast EtherLink XL 10/100 PCI S-pack 3*7.9* 

EtherLink III 10BT PC Card 129.49 

Fasl EtherLink XL 10/100 PC Cart 149.69 

Fast EtherLink XL 10/100 CardBus 147.57 

OtliceConnect Hub 8/TPO 79.49 

SuperStack II DS Hub 500 24 -port 1034.33 

SuperStack II Switch 3300 24-potl 2398.78 

Impact 10 ISDN modem 208.48 

Office Connect LAN Modem 386.86 



Bay Stack 350T 16-port 10/100 switch 1997.16 

BayStack 350T-HD 24-potl 10/100 switch 2298 SO 
BayStack 3S0F 16-port 

10/100 switch w/liber 2129.64 

BayStack 250 12-port 10/100 

managed hub 1287.11 

BayStack 252 24-port 10/100 

managed hub 1149.08 

BayStack 102 24-port 10BASE-T hub 868.99 

BayStack 150 24-port 10BASE-T 

managed hub 808.76 

LattisHub 16-port 10BASE-T hub 619.46 

COMPAQ. 

ProSlgnia 200 server* 

300/Pfl32MB 16X SCSI 10/100 Enet 1919.76 

300/PII 32MB 4 3GB 16X 

SCSI 10/100 Enet 2199.70 

300/PII 64MB 4.3GB 16X 10/100 56K 4639.45 

ProLiant 800 and 850R servers 

200/PII 32MB no hdd 8X 10BT Enet 1799.8S 

200/PII 32MB 4 3GB BX 10BT Enet 2259.90 

200/PII 32MB 8X 10/100 RACK 2699.00 

200/PII 32MB 4 3GB 8X 10/100 RACK 2888.57 

ProLiant 1600 and 1600R servers 

300/PII 64MB no hdd 10. 100 Enet 2799.87 

300/PII 64MB 10/100 RACK 3249.46 

IMi nk 

10BASE-T ISA Ethernet adapter 22.05 

lOBASET ISA Combo Ethernet adapter 19.51 

lOBASE T PCI Combo Ethernet adapter 35 43 

I0BASE-T Ethernet Combo PC Card. 79.33 

10/100 PCI Fast Ethernet adapter 37.69 

5- port 108ASE-T hub 35.26 

16-port lOBASE T hub with AUI BNC 119.52 

26-port lOBASE T hub with AUI 249.92 

4 -port 10/100 hub 91.40 

6 - port 10/100 hub 229.52 



HP NetServer E50 servers 

300/PII NO HD 32MB 1898 45 

300-PII 64MB 4 2GB 2176.99 

300/PII 64MB/TBU 4 2GB 2678.65 

333/PII 64MB 4 3GB 2087.15 

333/PII 64MB 4 3GB 2367 55 

333/PII 64MB 4 2GB 2897.45 

HP NetServer LCII servers 

266-PII 32MB 24X 2197.65 

266/PII 4 2GB 24X 2597.65 

266/PI1 32MB 24X Hot swap 2598.75 

6266 Pll 4 2GB 24X Hot swap 2987 55 

6/266 Pll 64MB 24X RAID 2898.25 

6/300 Pll 64MB 24X 2598 75 

6/300 Pll 64MB 24X Hot Swap 2887.65 

HP NetServer LH servers 

6266 Pll 64MB 12X 3198.55 

6/266 Pll 128MB (3) 4 2GB 12X 5647.58 

6/300 Pll 64MB (31 4 2GB 12X 3767.85 

a 6/300 Pll 64MB 12X 4597.55 

(2) 6/333 Pll 64MB 12X 3808.47 

6333 Pll 64MB 12X 5237.87 



Netfinity 3000 Series Servers 

266/PM 32MB 32X 1687.76 

266/PII 32MB 4 5GB 32X 2098.55 

300/PII 32MB 32X 1969.86 

300/PII 64MB 4 5GB 32X 2477.55 

350/PII 32MB 32X 2567.86 

350/PII 32MB 32X 2947.75 



Netfinity 3500 Series I 

233/PII 32MB24X 1978.58 

266/PII 64MB 24X 2298.55 

266/PII 64MB 4 3GB 24X 2769.25 

333/PII 64MB 24X 2798.22 

PC Server 325 servers 

233/PII 32MB no hdd 6X 1647.47 

233*11 32MB 4 5GB 8X 2198.75 

266/PII 64MB no hdd 8X 1997.55 

266/PII 64MB no hdd 8X rack model 2398.55 

PC Server 330 servers 

6200 64MB no hdd 8X 371 8.27 

266/PII 64MB no hdd 8X 2757.85 



Intel 



Pro/lOO* PCI 107100 adapter 79.69 

Pro 100. PCI 10/100 adapter 5-pack 3S9.56 

Pro/10. ISA 10BASE-T adapter 59.41 

Pro/100 LAN.Modem 56 PC Card 309.44 

Pro/100 10/100 PC Card - 145.18 

InBusiness 5-port hub 59.93 

InBusmess 8-port hub 79.22 

Express 510T 24-port 10/100 switch 2399 00 
NetportExpress Pro/100 1-porl print server . ..249.76 
NetportExpress Pro/100 3-port print server. ..375.10 

U3LIS4KBVS- 

EtherFast 10/100 PC Card 96.48 

EtherFast 10V100 PCI LAN Card 36.79 

Ethernet Combo PC Card 99.07 

NE20O0 Ethernet Combo ISA adapter 36.14 

5-port Ethernet mint hub ....42.51 

8-port Ethernet workgroup hub .69.93 

EtherFast 5-port 100BASE-T hub 99.93 

EtherFast 8-port 10/100 desktop hub 216.02 

EtherFast 16-port 10/100 desktop hub 376.23 

EtherFast 24-port 10/100 desktop hub 595.57 

3- port 10/100 pnnl server 264.17 

Reversible 2-tol autoswrtch 25.54 

NETGEAR 
10/100 PCI Fasl Ethernet adapter 29.72 

4- porl 10BASE-T hub 42.16 

4-porl 10BASE-T hub w/BNC 49.42 

8-port 10BASE-T hub 99.42 

8-port 10BASE-T hub w/BNC 89.94 

8-port 10BASE-T hub w/BNC. AUI 77.16 

16-port 10BASE-T hub w/BNC 159.99 

16-port 10BASE-T hub w/BNC. AUI 139.62 

4-port 100BASE-T hub 99.23 

8-port 100BASE-T hub 179.90 

Remote Access ISDN Router 279.45 

SMC 

ElherPower II 10/100 PCI NIC .99.19 

ElherPower II 10/100 PCI NIC 5-pack 319.03 

EZ Card 108ASE-T ISA adapter 23.47 

EZ Card 108ASE-T PCI adapter 21.93 

EtherEZ 108ASE-T ISA adapter 37.51 

EZ Card 10/100 Fast Elhernel adapter .29.91 

ElherPower II 10/100 PCI 69.19 

EtherEZ 10BASE-T PC Card 124.44 

EtherEZ 5-port 10BASE-T hub 49.97 

EtherEZ 8-port Ethernet hub 69.97 

EtherEZ 16-port Ethernet hub 147.73 

DATA STORAGE 

ta: 



HP Colorado 8GB TBU w/media internal 259.36 

HP Colorado 8GB TBU w/media external 305.70 

HP SureStore DAT24 24GB TBU internal 1109.55 
HP SureStore DAT24 24GB TBU external .1229.13 

HP SureStore 6x2 CD-RW 7200 tntemal 397.11 

HP SureStore 6x2 CD-RW 7200 external 469.43 

HP SureStore CD Server/Tower 2729.41 

•nnega 

Zip dnve 100MB parallel 139.95 

Zip dnve 100MB external SCSI 139.9S 

ZipPlus dnve 100MB external 199.95 

Jaj drive 1GB internal SCSI-2 279.95 

Jaz dnve 1GB external SCSI-2 299.95 

Jaz 2GB internal SCSI-2 399.95 

Jaz 2GB external SCSI-2 399.95 

Ditto drive 2GB internal 119.95 

Ditto dnve 2GB external 169.95 

Ditto Dash Card 59.95 

Ditto 3GB tape cartridge 24.95 

Ditto Max up 10 7GB internal 199.95 

Ditto Max up to 7GB external .199.95 

Buz multimedia producer 199.95 

56K modems are 




odem 



Compatible with both 
the V 90 sUndatd and 
*2~ technology 
Includes a CD-ROM 



jam-packed with peat 
software lor work and 



127.99 
147.99 



MERIDIAN 



4GB Snap! Server network 

siorage attachment 926.26 

6GB Snap! Server network 

storage attachment 1199.62 

12GB Snap! Server network 

storage attachment , , 1646.45 

CD Net Univeral 7-bay 32X CD-ROM tower 2404.14 
CD NetROM 7-bay 4V4X C D-ROM tower .1283.43 
KAcroSciuttan. 

8X Bantam portable CD-ROM drive 199.79 

8X Bantam portable CD-ROM with sound 228.11 

24 X Bantam portable CD-ROM drive 226.99 

32X Backpack CD-ROM drive 209.34 

32X Backpack CD-ROM drive with sound. ...257.47 

PD/CDR with sound 269.89 

8GB parallel Travan TR4 409.84 



EZFIyer 230MB external 149.99 

SparO 1GB internal 199.99 

SparQ 1GB external 199.99 

SyJel I 5GB SCSI internal 299.99 

24X Bantam portable CD-ROM with sound. ..269.69 
SyJel 1 5GB SCSI external PC/Mac 299.99 

Quantum 

Viking II 4 5GB Ultra2 SCSI 415.39 

Atlas III 9 1GB Ultra2 SCSI 719.72 

Atlas III 18 2 Ultra2 SCSI 1229.39 

FirebaU SE 4 3GB Ultra ATA 178.17 

Fueball SE 6 4GB Ultra SCSI-3 399.76 

DLT 4000 20/40GB external tape drive 2729.79 

DLT 7000 35/70GB external tape dnve 5919.60 



0 



2 1GB IDE IIS 49 

2 55GB IDE 139.79 

4 5GB Ultra SCSI „ 529.73 

INPUT DEVICES 

Cross IPen .„ 92.07 

Kensington Mouse-in-a Box 19 99 

Kensington Orbit „ 47.44 

Kensington Expert Mouse V5.0 PS/2 95.71 

Logitech MouseMan Plus 49.93 

Logitech Trackman Marble 55.29 

Microsoft Sidewinder Precision Pro toystick .55.67 

Microsoft Natural Keyboard Elite 59.94 

Microsoft Inlell.Mouse V3 0 51.96 

Microsoft IntelliMouse TrackBall 71.45 

DIGITAL IMAGING 

Agfa ePhoto 780 digital camera 384.79 

Agfa oPholo 1280 digital camera 649.00 

Epson PhotoPC 550 digital camera 249.00 

Epson PhotoPC 600 XGA digital camera 499.00 
Hewlett-Packard PhotoSmart 

C20 digital camera 499.00 

Kodak DC 120 Zoom digital camera 599.00 

Kodak DC210 Zoom digital camera 699.00 

Microtek EyeStar videoconferencing camera .99.65 
Minolta Dtmage PIC digital camera 265 36 

Nikon CootptJt 300 digital camera 418.61 

Olympus D-500L digital camera 699.00 

Olympus D-600L digital camera 999.00 

Ricoh Zipshol digrtal camera 129.00 

Ricoh R DC 300 digrtal camera 399.00 

SCANNERS 

Epson Expression 636 Exec 799.00 

Epson Expression 836XL 2499.00 

Hewlett-Packard PhotoSmart photo scanner. 399. 00 

Hewlett-Packard ScanJet 5s scanner 199.28 

Hewlett-Packard ScanJet SlOOCse scanner 299.00 
Hewlett-Packard ScanJet 6 lOOCse scanner 799.00 

Microtek ScanMaker E3 Plus 124.51 

Microtek ScanMaker E6 standard 257.06 

Minolta Dtmage Scan Dual .574.38 

UMAX Astra 61 OS 129.00 

UMAX Astra 12O0S w Photoshop LE 299.00 

UMAX Mirage Use w Magic Scan 2995 00 

Visioneer PaperPort nu 98.20 

Visioneer PaperPort 3100 flatbed 149.33 

Visioneer PaperPort 60006 flatbed 196.08 

Visioneer PaperPort Strobe 199.23 

PRINTERS 

Canon* 

BJC80 portable 299.00 

BJC70O4 349.00 

MuttiPASS C5000 print/ scan/copy/lax 499.00 

EPSON" 

Stylus Color 400 149.00 

Stylus Color 600 199.00 

Stylus Color 800 299.00 

Stylus Color 850 379.00 

Stylus Color 1520 799.00 

Stylus Color 3000 1999.00 

Stylus Photo 700 279.00 

Stylus Photo EX 499.00 



HP DeskJet 340 portable Inkjet pnnter 265.85 

HP DeskJet 672C color printer 179.00 

HP DeskJet 694C color pnnter 199.00 

HP DeskJet 722C color pnnter 299.00 

HP DeskJet 890Cse pnnter 399.00 

HP DeskJet 1120Cse color pnnter 499.00 

HP LaserJet 6Lse pnnter 399.00 

HP LaserJet 6Pse printer 799.00 

HP LaserJet 4000se pnnter 1149.00 

HP LaserJet 9000 printer 2439.03 

HP Color LaserJet 5 pnnter 3849.23 

HP PhotoSmart photo printer 299.00 

ot 56K bps downloads, however, current regulations limit 



UMAX 

Mrajtra .i Mess 

♦ Resolution; 
600i 1200 
dpi optical. 
9600 dpi 
interpolated 

♦ 30-brt color, W-bri 
grayscale scanning mode 

♦ 8.5" x 14" scan atea 

♦ Color CCD ♦ 
Newsoft Presto!. PageManagt 
with OCR. Adobe Photoshop 
IE lot Macintosh and 
VrstaScan software interfaces 




•Alter $S0 r 
nwiur4ctur»r r«b«]0 
through 8/3096 



PRINTERS 

Lexmark 

Color Jelpnnter 1000 109.24 

Color Jelpnnter 5700 249.95 

Optra E. 394.27 

Optra S 1255 939.99 

Optra S 1625 1024.00 

Optra S 1855 1129.25 

Optra S 2455 2049.59 

Optra SC 1275 5959.98 



OkUet 2020 
Okipage 4w 
Okipage 6e 
Okipage 16n 
Okipage IOi 



199 00 
199 00 
299 00 
899 00 
599 00 



MONITORS 



MAG InnoVision 410V2 14' 

(13.3' irtew) 0.28mm 129.49 

MAG InnoVison DJS30 15* 

(13.9- view) 0.28mm 199.91 

MAG InnoVision DJ700 17' 

[1U 1 view) 0.26mm 309.71 

MAG InnoVision DJ800 19" 

fir view) 0.26mm 547 47 

NEC Multisync A500 15' 

(13 6" view) 0 2Smm 519.90 

NEC MultiSync A700 17* 

(15.6" view) 0.25mm 409.57 

NEC MultiSync E1100 21' 

119 8" view) 0.28mm 1025.79 

NEC MultiSync LCD400 14.1" 

flat panel LCD 1 1 99.56 

Philips Magna vox 104B 14* 

(13.4- view) 0.28mm 129.92 

Philips Magnavox 107S 17" 

(15.9' view) 0.28mm .317.79 

Philips 45O0AX 14.5- (14.5' view) 1119.75 

Princeton E050 15' (13 8" view) 0.28mm 199.90 

Princeton E070 17' (15.8' view) 0.28mm 295.44 

Princeton E090 19' (16" view) 0 26mm 739 48 

Sony Multiscan 100ES 15° 

(14* view) 0.25mm 278.03 

Sony Multiscan 200ES 17' 

(16' view) 055mm 499.45 

Sony Multiscan 4O0PS 19" 

(18" view) 0.25-0.27mm 979.94 

ViewSonic E771 17' (16' view) 0 27mm 329.13 

ViewSonic G653 15* (13.8 view) 0.28mm 249.06 

ViewSonic G773 17*j16* view) 056mm 44947 

ViewSonic GA771 17^ 

(16* view) 0.27mm w/spkra 449.47 

ViewSonic GS771 17* (16* view) 0.27mm 366.47 

ViewSonc G790 19' (18' view) 0.26mm 609.93 

ViewSonic P815 21' (20" view) 0 25mm 1237.87 

ViewSonic VPA138 ViewPanel 

13 8' active LCD 939.15 

ViewSonic VPA150 ViewPanel 

15' active LCD 1347.42 

PC CARDS 

3Com Ethernet adapter w/XJACK .....107 JO 

3Com 32-bit Fast EtherLink XL CardBus 147.57 

3Com LAN PC Card combo 169.99 

3Com 33.6K w/XJACK 189.99 

3Com 33 6K 10BT LAN. modem 259.18 

3Com 33.6K 10BT LAN.modem combo 599.63 

3Com 56K w/XJACK 197.73 

3Com 56K cellular w/XJACK 214.6* 

Hayes ACCURA 56K!lex 164.16 

Hayes OPTIMA 56K 199.95 

Hayes OPTIMA 56K w/EZjack 199.95 

Intel EtherExpress PRO/100 

16-brt PC Card Enet/56K 309.44 

Practical Peripherals 56Kflex cellular 125.90 

Simple 33.6K Communicator w/SimpleJack.. 116.17 

Simple 33 6K cellular 109.13 

Simple 56K Communicator 127.79 

Simple 56K Communicator Pro 

w/SimpleJack 145.21 

Xircom 56K 164.77 

Xircom 10/100.modern 56K 315.09 

Xircom 10. lOO.modem 56K w/MiniDock 326.76 

MODEMS 



56K x2 internal 217.06 

56K x2 external 549.19 

l-modem ISDN V 34 taxmodem external 274.90 

UJV Robotics 

Winmodem V 34 33 6K Internal w/lax ...81.44 

V.34 33.6K internal w/fax 9TM 

V 34 33 6K external w/lax 109.5* 

Voice V.34 33 6K internal w/lax 11».41 

Voice V.34 33 6K external w/lax 139.42 

S6KV 90 internal 127.99 

56K V 90 external 147.9* 

56K V.90 Voice internal 147.9* 

56K V.90 Voice external 197.95 

56K Winmodem V.90 97.99 

ISDN 128K terminal adapter 179.21 

[JjHayes 

ACCURA 56K internal 139.13 

ACCURA 56K V 90 external 1 29.94 

ACCURA 56K speakerphone internal 1(9.74 

ACCURA 56K speakerphone external 179.92 

OPTIMA 56K external 2*4.31 

ACCURA ISDN 236.19 

download speed 10 53K bps 



CDW Computer Centers, Inc 200 N. MtwsukM Avenue, Vshnon Hifla, IL 80061 



800-998-4239 

www.cdw.com 







SbnpleDrive 


S\ft)ole 

lil«l!l.'l»ll«M'i 




♦ Accepts standard 2 5 
inch IDE hard drive ♦ Up 
to 1MB throughput per 
second with an enhanced 
parallel port of up to 
JOOKB per second with a 
standard parallel port 

♦ 5 volts powered through 
parallel port ♦ Includes 
convenient carrying case 








SOFT 



CHadaptec 

Easy CD Creator Deluxe Edition 79.05 

Acrobat V3.0.1 WIN/95/NTCD 179.32 

Alter Elfects V3.1 WIN CO 608.87 

Illustrator V7 0 upg WIN9S/NT CD 1 15.55 

Illustrator V7 0 WIN95/NT CD 365.00 

ImageReady WIN95 CD 1 79.64 

PageMaker V6 5 upg WIN95/NT CO 104.24 

PageMaker V6.S WIN95/NT CD 548.48 

PageMill V3 0 upg WIN95/NT CD 45.20 

PageMill V3.0 WIN95/NT CD 92.86 

Photoshop V5 0 upg W95/NT CD 177.91 

Photoshop V5 0 W&NT CD 608.86 

Premiere V5 0 upg WIN95/NT CD 177.90 

Premiere V5 0 WIN9S/NT CD 549.43 

Type Manager Deluxe V4 0 WIN95 CD 62.29 

Type On Call V4 2 MAC/WIN 43.74 

-AljSStr 

FlashBack WIN95/MAC 59.64 

Private File WIN95/NT/MAC 4S.S3 

< a 1 } a i r a > 

Cok) Fusion Pro V3.1 835.61 

CokJ Fusion Studio V3 1 WIN95/NT 255.34 

HomeSite V3 0 WIN95/NT CD 77.05 

ClansWorks Office WIN95/NT 67.42 

IL AUTODESK 

AutoCAD LT 97 upg WIN95/NT CO 119.16 

AutoCAD LT 97 WIN9S/NT CD 399.52 

AuloSkelch R5 WIN95/NT CD 83.45 

Symbols 97 WIN95/NT 84.41 

View V2.0 WIN95.-NT 156.26 

Brilannica 98 WIN95 CD 96.63 

Home Architect 3D Deluxe WIN95 CO 46.29 

Organizer Plus V3.01 WIN95 116.45 

PrintShop V5.0 Premiere WIN95 34.01 

OmniForm V3 0 WIN CD 134.20 

OmniPage Pro V8 0 88.12 

PageKeeper V3.0 WIN 37.47 

DRAW 8 upg WIN95/NT CD 219.37 

DRAW 8 WM9S/NT CD 425.93 

Graphics Pack II WIN95/NT CO 118.71 

Photo-Paint 8 upg WIN95/NT CD 89.19 

Photo-Pant 8 WIN95.NT CD 299.96 

PnntOffice CD 62.62 

WordPerfect Ste 8 upg w/Dragon 

NaturallySpeaking 95.92 

WordPerfect Ste 8 W Dragon 

NaturallySpeaking 304.21 

WordPerfect Suite 8 upg WIN9S/NT CD 74.41 

WordPerfect Suite 8 WIN95/NT CD .278 39 

BATA-LZ 

Conversions Plus V4.0 WIN 88.42 

MacOpener V3.0 WIN 53.70 

AAA Map n Go V4.0 WIN95/NT CD 37 36 

Street Atlas USA V5 0 WIN95/NT CO J7.58 

Tnpmate/Street Atlas USA V5 0 WIN95/NT ...139.65 



P' SOIOMONS 



Anti-Virus Deluxe WIN95/NT 

Anti- Virus Toolkit for Groupware 

Ami- virus Toolkit for Servers 

Ann- Virus Toolkit for Workstations 
Anti-Virus WIN 



5598 
289 76 

345.75 
. 73.66 
36 90 



CDW DIRECTORY 


PC sales 


800-998-4239 


Mac sales 


800-622-4239 


Corporate sales 


800-280-4239 


Corporate software sales 


800-294-4239 


Government and Education sale 


s 800-808-4239 


Networking sales 


800-377-4239 



Norton SystemWorks | Megahertz 3CXEM556T 



SYMANTEC. 




for Windows 95 and 98 

Norton SystemWorks gives 
you five powerful Symantec 
utilities in one convenienl 
bon-at one low price 
Includes: 

♦ Norton utilities 

♦ Nonon AntiVims 

♦ Norton CrashCuatd 

♦ Norton Uninstall 

♦ Norton Web Services 
'630 MM manufacturer 

upgrade rebate: some 



Intellihance V3 0 universal CO 93 99 

MaskPro VI 0 universal CO 279 99 

Page Tools V2 0 WIN95 _ 93.99 

PholoFrame VI 0 universal CO 123.99 

PholoTools V? C W.N9S"NT 123.99 

Portfolio V3 0 universal CO 1 15.22 

PowerSuite lor Adobe Photoshop univ CO ..219.40 
PowerSuite loi QuarkXPress universal CD ...179.10 

iBrT Aihrn 

FileMaker Pro Server V3 0 WIN95/NT CD 909.37 

FileMaker Pro V4.0 upg WIN/9S/NT CD 88.38 

FileMaker Pro V4 0 WIN/9S/NT CO 178.22 

HomePage V3.0 WIN 88.38 

GoldMine V4.0 WIN95 169.26 

Via Voice 98 Executive Edition WIN95 NT CD..129.79 
Via Voice 98 Office Edition WIN95/NT CD 81.01 

iMsr 

FloorPlan 3D Deluxe WIN/W95 CD 39.11 

FormTool 97 WIN95 CD 56.64 

HUaak Pro V4 5 WIN95 CO 84.58 

MapLinx V5 0 Professional 84.92 

TmfcoProtect V2.0 WINAV95 82.03 

4^lNnus£ 

C++ Builder 3 Professional upg WIN95/NT ...249.21 

C++ Builder 3 Professional WIN95/NT 519.70 

C*-« Builder 3 Standard WIN95/NT 86.98 

Delphi 4 Client/Server WIN9S/NT CD 2269.38 

Delphi 4 Professional WIN95VNT CD 556.30 

Delphi 4 Standard WIN95/NT CD 96.12 

Delphi Professional 4 upg WIN95/NT CO .259. 14 

JBuilder 2 Client/Server WIN95/NT CD 2279.15 

JBuilder 2 Professional upg WIN95/NT CD . 257.35 

JBuilder 2 Professional WIN95/NT CD 529.42 

JBuilder 2 Standard WIN95/NT CD 65.10 



Expensable V2.0 WIN 43.70 

Ouickbooks Pro V6 0 WIN 219.95 

Quickbooks V6.0 WIN 11 9.9S 

Quicken Basic 98 WIN CO 41.73 

Quicken Deluxe 98 WIN CD 59.99 

Lotus 

Approach 97 WIN/9S/NT CO 92.19 

cc:Mail V8.1 WIN95/NT 127.27 

Lotus 1-2-3 Millenium Edition upg 

WIN/95/NT CD 93.00 

Lotus 1-2-3 Millenium Edition WIN9S/NT CD 289 67 

Notes R4 6 Desktop Client WIN95 91.82 

Organizer 97 GSWIN95/NTCD 71.92 

SmartSuite Millenium Edition upg 

WIN95/NT CD 144.59 

SmartSuite Millenium Edition WIN95/NT CO 398 98 
Word Pro 97 WIN9S/NT CD 62.63 

macromedia- 
Director 6 5 Multimedia Studio upg 

WIN95/NT CD 476.90 

Director 6 5 Multimedia Studio 

WIN95/NT CD 927.60 

Director 6.5 upg WIN95/NT CD 379.95 

Dreamweaver VI . 2 W95/NT CD 277.01 

Fireworks WIN 279.24 

Flash 3 upg WIN 95/NT CO 92.35 

Flash 3 WIN95VNT CD .277.63 

FreeHand 8 upg WIN 138.18 

FieeHand 8 WIN 378.99 



CDW TELEPHONE HOURS 



Sales 

Mrjnday-Friday 7a.m.-9 p.m. CT 
Saturday 9 a.m.-5 pjn. CT 
Tech Support/Returns for Customers 
800-3834239 

Monday-Friday 7 a.m-9 p.m. CT 
Saturday 9 a.m -5 pjn. CT 



10Mbps LAN+56K bps PC Card modem 
with XJACK connector 

♦ Durable, built-in XJACK* modem connector 
saves cable carrying hassles 

♦ Includes a guaranteed tree 
upgrade to the 56K bps ITU-T 
industry standard V.90 

♦ 10BASE T cable included 





Math Soft 

Mathcad 7 Professional WIN95/NT CD 
Mathcad 7 Standard W1N95.NT CD 
Mathcad 7 TechnicaL'Protessional 
Suite W95/NT CD 



«fe MetaCreations 



An Daobter univ WIN 

Bryce 3D unlv CO 

Infini-D V4 5 univ CD 

Kai s Photo Soap WIN95/NT CD 

Kais Power GOO WIN9SMT 

KaiS Power Tools V3 0 WIN95/NT 

LogoMotion V2. 1 universal CD 

Painter 3D universal CD 

Painter Classic WIN9S/NT CD 

Painter V5 0 upg WIN 

Painter V5 0 WIN95/NT 

Poser 3 unrv CD 

Ray Dream 30 WIN 

Ray Dream Studio 5 upg W1N9S'NT CD 
Ray Dream Studio 5 WIN9&NT CD 

Show V1 0 WIN9S/NT CD 

Super Goo unrv CD.. 



4208 
165 72 
498 28 

.41 33 
...21.84 
109 15 
...79.57 
299 00 
99.95 
.89 23 
.259 14 
167 58 
.87 95 
88 95 
256 90 
...49.95 
...41.97 



Access 97 upg WIN95TNT CO 93.63 

Access 97 WIN95VNT CD 298.53 

Bookshell 98 WIN95/NT CD 43.63 

Encarta 98 Encyclopedia WIN95/NT CO 43.28 

Encarta 98 Vinual Globe WIN95 CD 43.28 

Encarta Encyclopedia 98 Deluxe CD. 66.87 

Encarta Relerence Suite 98 WIN95/NT CO 93.07 

Excel 97 upg WIN9S/NT CD 93.81 

Excel 97 WIN95/NT CO 298.53 

Expedia Streets 98 Deluxe WIN95/NT CD 61.10 

Expedia Streets/Trip Planner 98 34.99 

Flight Simulator 98 WIN9S/NT CD 49.38 

FrontPage 98 vers upg WIN95/NT CD .45.73 

FrontPage 98 WIN95/NT CO 129.45 

Money 98 Financial Suite WIN95/NT CD 43.28 

Money 98 WIN95/NT CD 24.45 

Office 97 Developer Edition WIN95/NT CD .709.17 
Office 97 Pro upg w/Bkshtl & Intellimouse 

WIN95/NTCD 324.47 

Office 97 Pro w/Bkshll upg WIN95/NT CD .309.60 

Office 97 Pro w/Bkshll WIN95/NT CD 539.67 

Office 97 Sm Business Edition V2.0 

upg WIN95/NT CO 224.08 

Office 97 Sm Business Edition V2.0 

WIN95/NT CD 449.10 

Office 97 Sid upg WIN95/NT CD 225.18 

Office 97 Sid WIN95/NT CO 449.10 

Picture III V2 0 WIN9S/NT CO 43.28 

Plusl 98 35.57 

PowerPoint 97 upg WIN95/NT CD .93.91 

PowerPoint 97 WIN95/NT CD 298.53 

Protect 98 upg WIN95/NT CD 1 78.79 

Protect 98 WIN95/NT CD 445.70 

Publisher 98 CD WIN95 69.58 

Publisher 98 Deluxe with Picture III 

WIN95/NT CO 115.53 

Visual Basic Enterpnse Edition V6.0 

upg WIN9S/98/NT 669.88 

Visual Basic Enterpnse Edition V6.0 

WIN95/98/NT 1167.55 

Visual Basic Professional Edition V6.0 

upg WIN9S-98/NT CO 249.17 

Visual Basic Professional Edition V6.0 

WIN9S/99/MT 499.14 

Visual C++ Professional Edition V6.0 

upg WIN95WNT 239.96 

Visual C++ Professional Edition V6.0 

WIN95/98/NT 487.70 

Visual Studio Enterprise Edition V6.0 

upg WIN95/98/NT CO 989.98 

Visual Studio Enterprise Edition V6.0 

WIN95/98/NT CD 1475.76 

Visual Studio Professional Edition V6.0 

upg WIN95/98/NT CO 497.67 

Visual Studio Professional Edition V6.0 

WIN95/98/NT CO 969.98 

Windows 95 upg w/lnternet 

Explorer V4 0 CD 97.45 

Windows 95 w/lntemel Explorer 194.38 

Windows 95 w/lnternet Explorer upg .....97.44 

Windows 98 „ 179.48 

Windows 98 upg 89.90 

Windows NT VVorkstalion V4.0 

w/lnternet Explorer CD 279.84 

Windows NT Workstation V4.0 

w/lnternet Explorer vers upg CD 134.35 

Word 97 upg WIN95/NT CD. 75.07 

Word 97 WIN95/NT CO 298.53 

Works V4 5 W95/NT CD 43.80 



PC MACLAN for Windows 95 159.00 

PC MACLAN tor Windows NT 199.02 

PC MACLAN Pro lor Windows 95 219.38 




Officer 



Professional 
Edition With 
Bookshelf 
Basics 

for Windows 95 
and NJ Workstation 



Upgrade 309.60 

Full version '549.65 CDW 78403 



.349.03 
,99.99 



Fusion ProPack WIN95/NT CO 137.73 

Fusion ScnptBuilder W1N9S/NT CO 98.32 

Fusion V3.0 upg WIN95/NT CO 96.32 

Fusion V3.0 WIN95/NT CO 269.03 

^network 

Hurricane 98 WIN....- „ 35.93 

Nuts & Bolts 98 WIN CD 47.32 

Nuts Si Bolts Deluxe WIN 57.43 

VlrusScan Deluxe V3.0 W1N/95VNT/DOS 64.47 

VirusScan Security Suite WIN9S/NT 73.77 

VirusScan V3.0 WIN/95/NT/DOS/OS2 46.23 

WebScanX WIN/95/NT CO 31 .00 

Drive Image V2.0 unrv CD 57.79 

DnveCopy WIN/95/NT/DOS 26.39 

Guardian Angel WIN95 43.47 

Partition Magic Professional V3 0 

WIN/95/NT/DOS/OS2 CO 459.01 

PartitK>nMagic V3.0 

WIN/95/NT/DOSrOS2 CD 56.45 

Quark XPrets 

QuarkXPress V4.0 WIN95/NT 749.89 

Clean Sweep V3 0 WIN/95/NT 34.70 

CleanSweep Deluxe V4 0 WIN CO 59.51 

DiskCkme WIN - 35.74 

Partition Extra Stenglh VI 1 WIN 53.96 

ProComm Plus Connection WIN 106.92 

Procomm Plus V4.7 WIN95/NT 136.24 

QEMM 97 V9 0 WIN/WIN9S 61 .25 

ViruSweep Extra Strength WIN 6S.11 

1 

CD Architect WIN95/NT 214.57 

Noise Reduction DirectX 189.92 

Sound Forge V4.0 WIN/95/NT 277.57 

Sound Forge XP V4 0 WIN/95/NT 33.73 

ACTI V4 0 upg WIN95VNT CO 83.82 

ACT! V4.0 WIN95/NT 169.43 

CrashGuard Deluxe V3 0 WIN95 44.61 

Norton Antivirus V5.0 

W1N/95/98/NT/DOS CD 46.12 

Norton Uninstall Deluxe WIN95 CD 35.79 

Norton UMities V3 0 WIN95 „ 66-95 

PCANYWHERE32 V8 0 H/R upg 7i4S 

pcANYWHERE32 V8 0 host WIN95/NT CO ....74.91 
PCANYWHERE32 V8 0 

host/remote WIN9S/NT CD 129.40 

pcANYWHERE32 V8 0 

remote WIN95VNT CD 86.27 

Visual Cale Database Dev 

Edition V2 5 W1N95/NT 726.71 

Visual Cafe for Java V2.0 

Web Dev Edition WIN95/NT 85.05 

Visual Cale lor Java V2.5 Pro 

Dev Edition WIN95/NT 258.35 

WinFax Pro VB.O upg WIN95 CD 46.04 

WinFax PRO V8.0 WIN95/NT 93.37 

mm 

LapLink Tech WIN95/NT 185.73 

LapLInk WIN95/NT 129.46 

Remote DeskLInk WIN95ffiT 42.09 

❖ 

IntelliCAD 98 W1N95/NT CO 304.82 

Maps WIN95/NT CO 169.39 

Network Equipment 426.01 

Professional VS.O upg WIN95VNT CD 129.57 

Professional V5 0 WIN95/NT CD 295.10 

Standard V5.0 upg WIN95/NT CD 88.15 

Standard V5.0 WIN95/NT CO 129.79 

Technical V5 0 upg WIN/95/NT CD 129.76 

Technical V5.0 WIN/9S/NT CD 298.00 

XEROX 

Pagis PRO 97 WIN95/NT CD 49.5B 

TexlBndge Pro 98 WIN95rt«T CD 72.34 



BUY WITH CONFIDENCE 
CDW* It A •MAkWMq TRADED COMPANY 

TICKER SVU80L COWC OtBraMUl LMM 10-Tta rtU 

Cn«t cart cTurtjes art not sutatfled until imt of sntpment For your protection m srap only to your credit cart i mttma Cttng afldrew Sflippmg 
and handano cnaton apply fleau ask your CDW account manager tor details Before rriurning any product, you must o«*n an flUA numbar 

returns ire subject to a rtstockmg tae Soffwarf chtos and other electronic components are not returnable Alow 10 business days tor 
w+ten paying by perwnai cfteck Al pnong sobfoct to crunoe For al prices, products and offers. COW reserves the right to make adjustments 
due to changing market conditions product dtscanttnuaMfi. itunutacturer pnee changes errors m arjvertisements or other extenuatng arcumstances 
AN trademarks and registered trademarks are the sole property of their respective owners 



The right price. 
The right advice. 



www.cdw.com 800-998-4239 




Avenue. Vernon HM*. IL 60061 PCM3969F 9/22/98 



Choose 159 at www.pcmag.com/infollnk 




Over 32,000 computer product; 



Medalist Ultra ATA Hard Drive 



•8 6GB«ST38641A 
• 5400 RPM spindle speec 



Seagate 

USR V.90 56K Fax/modem 




EXTERNAL |Shown| 



only $147 99' Ask tH Item • DMD344I 
FREE' Software bundle with any US Robotics modern 
purchase. Includes Earthlink Total Access w/waived 
set up lee and 15 FREE days ol access & much more! 

limited time oner* S3 95 shipping & handling appbes 
Shipped m promotional packaging Ask tor item # AAA0639 



Microsoft Windows NT Server 4.0 


•Pnce ah» MicruWARlHOUSE ! 
150 mail-in rebate Price i, 
before rebate is $299 95. " 
Offer expires 12^1/98 Limrl [_ 
one rebate per customer. . 
Ask for coupon • AA06O6 J 


yVindowsfVT 
Sener 

Microsoft 



HP Surestore CD-Writer Plus 



f.f HEWLETT 
L'/J PACKARD 




• Write, update, erase, 
and rewrite up to 650MB of data on a single CD 

• Includes a blank HP CD-RW ^= 
rewritable disk /4S 

7200 External 2x2x6 (shown), 
item « DR7995. Only $499.95! 



APC Surge Arrest 




• High performance j 
surge protection 

• Manufacturer 
guaranteed for life 

•When purchased with any desktop CPU 
Surge Arrest must appear on same nvoce as desktop CPU. 
Price without CPU purchase is $24 99. Hem $ DSP1161 

• Vtsa. MasterCard, Discover CartttiOVUS. and AmEx accepted 
Your cxedrt card wi not be charged until each item is shipped 
(no surcharge) 

• Overnight Delrvery $9 95 per order up to 5 pounds For all 
orders over 5 pounds, shipping is $9.96 plus an addrbonaf 
$1 50 per pound or fraction thereof (Example: shipping for a 
6 pound order is $11 45). Please add an addrtionai $3 00 tor 
orders $50.00 and under, Orders for -m-stocK" items placed 
up urrU 12 00 mdnight (E) (weekdays) ship same day for 
overnight delivery (bamng system failure, etc | Some areas 
require an extra day. All U.S. shipments are insured at no extra 




HEWLETT 
LM PACKARD 

Expanding PotubiUttrs 



HP 

LASERJET 
6PSE 
PRINTER 

• Prints up to 8ppm 

• 600 x 600dpi resolution 

• 2MB RAM (50MB max.) 

• HP PCL6 Printer Language 

• Compatible with 00S, Windows, 
OS/2, optional UNIX and networks 



5* Only 

E S 79JF 

LV Item « ^KUgj 
^ PR12301 ■ 



• 300MHz Pentium* II ■ 
processor 

• 4.3GB hard drive 

• 32MB RAM (256MB max.) 

• 24X CD-ROM drive M ^°* 

• 16-bit sound separately. 

• 2MB EDO video memory 

• K56flex modem 

• 51 2K cache 

• Windows 1 95 



Microsoft • Digital • Compaq • IBM • Hitachi • Toshiba • Hewlett Packard 



wiii/zwn Deskpro EP Series 

Small Business Solutions 13 

°r $ 1549!R^3 

ASK FOR ITEM # CP7740. I I 




Shown tor 
purposes only. 
Software comes pre -Installed. 



TOSHIBA SATELLITE 330CDT i COMPAQ PROLIANT 1600 SERVE 



TOSHIBA 

• 266MHz Pentium' processor 

w/MMX" technology 

• 4.0GB HDD • 32MB RAM 

• 20X CD-ROM • 56Kbps modem 

• 12.1" SVGA TFT display 

Only 

$ 1999! 

Item # CP8219 




HP VECTRA VL8 DESKTOP 



fiffl HEWLETT 

mL/im Packard 

Expanding PowWities 

• 400MHz Pentium' II processor 

• 6.4GB HDD • 64MB SDRAM 

• 32X CD-ROM drive 

WAS S2*W 

Now only 

$2499! 

item # CP8404 

Monitor sold separately 




COMPAQ. 

• 300MHz Pentium" II processor 
•64MB RAM (512MB max.) 

• Hot plugable 
• Ultra-wide SCSI controller 

Only 

$2899! 

Item # CP7133 




COMPAQ PRESARIO 1610 



COMPAQ 

' 150MHz Pentium' processor w/MMX 

•1.6GB HDD '16MB RAM 
• 14X CD-ROM • 56.6Kbps modem 
• 12.1" dual-scan display 

Only 

s 999! 

Item # RCP5331P 

•Returbtsned by the manufacturer to meet original 
factory specifications While supplies last 



■MM 



J 



- m 



charge UPS Ground service available al current UPS rates plus 
$2 95 handling charge per order (except CO D I UPS orders for 
"in-stock" items placed by 3:00pm (E) (weekdays! she same 
day We anticipate being able to ship "out of stock" items within 
30 days. CT. IL NJ. OH. VA. and WA residents add applicable 
sales la. 

• Return Policy - Every item we set comes with the 
MttroWAREHOUSE 30-day Guarantee Against Defects 
If a product is defective in any way, all you have to do is call us 
for a Return Merchandise Authorization (RMA) number wittwi 
30 days of the ongnaJ invoice date. Defective software will be 



replaced immediately upon receipt of the defective product 

Defective hardware wil be replaced or repaired at our 

discretion, except to; products from Compaq 

H -800-652-6672). Hitachi (1-800-555-6820). or IBM 

(1-800-426-7378). These manufacturers must be contacted 

directly, and will repair or replace products at then sole 

discretion Should you return hardware to MooWABEHOUSE 

from Compaq. Hitachi. IBM, or USA Flex, you will be 

assessed a 15% restocking fee which wi be charged to your 

account All returns are subject to the following; 

1 . All products must be returned in original packaging. 



2. Shipping and handhng charges are not refundable. 

3. Software and consumables are not refundable una 
relumed unopened in original packaging with docum 
4 Custom orders and cables are not refundable 

Copyright* 1998 Micro Warehouse Inc. Al 
Micro Warehouse. Inc is not r rap on i tj e fc 
photographic errors that may appear m tf-us 
and price are subject to change without no 
nght to Imrt quantities Please remember K 
data before installing any new hardware, sc 
we cannot be responsible for any lost data 



:umentat, 

aptucai o 

n Ml at 
reserve O 
palotyc 
:<:«r.,h< 




On in-stock items ordered by 1 2pm Eastern 



3Com • Iomega • Epson • Microtek • ACER • APC • Viewsonic • USRobotics 



Iomega 100MB Zip" Drive 




EPSON 



ASK FOR ITEM * PR12126. 

EPSON STYLUS COLOR 600 

• 1440 x 720dpi • 6ppm blackMppm color 

• Includes Perfect Picture Imaging System 
software package 



ERUNK PC CARDS 
AS LOW AS s 119 99! 'each 

ASK FOR ITEM « DEC2858. 

Single 10BT card. Only $129.99. -when p 
Ask for item # DEC2554. Price to 



'When purchased in 5-pack. 
Price for 5 -pack is S599.95 



LAPTOPS P^l 



COMPA, 



CP7146: IBM ThinkPad 380XD P/266MHZ w/MMX, 5 1GB. 32MB, 12 V TFT 



12079 D 



CP7581 : IBM ThinkPad 600 P1266MHZ, 4 0GB. 32MB. 24X. 56K, 133" XGATFT 
CP7616: IBM ThinkPad 770ED P1266MKZ w/MMX. 80GB. 64MB. 14.1" XGATFT 



$4329 00 



5' • 



CP7577 Toshiba Satellite Pro 490CDT FV233MHZ. 4,0GB. 32MB. 20X. 56K. 12 1 $2899.00 

CP7578: Toshiba Satellite Pro 490XCDT Pl?66MHz, 4 0GB. 32MB. 2QX. 56K.131 $3299 00 



CP7648: 

CP7650: 



Toshiba Tecra 780CDM FU26SMHZ. 5.0GB. 64MB. 20X. 56K, 1 3.3" TFT 
Toshiba Tecca 780DVD 266MHz PI. 5 0GB 64MB, DVD. 56K. 13.3" TFT 



$4399 00 

$4799 00 



CP8264: Compaq Armada 1505DMP/2uOMfe w/MMX. 2 1(B, 32MB. 20X56K 121" $1599 00 

CP8433 Compaq Armada 1700 P233MHZ .10GB, 32MB 24X 56K12 1 CTTT $2899 00 

CP7569: Compaq Armada 7800 B2Sim5.(Xa,64Ma20X 33jTK.1l3 , CTFT $4799.00 

CP7669: Hitachi VB Plus 5290 PK66MHZ w/MMX, 3.2GB. 32MB. 20X, 56K. 12 1" HPA $1999 00 



CP8215: Hitachi VB Pro 6390 Pt266MHzw.MMX.32G8. 32MB. 20X10/10 LAN. 121" $2599 00 
CP8356 Hrtach. VB Pro 7590 P»'26SMHz «MMX, 4 0GB 48MB, 20X 56K. 1 2 3 ' TFT S3199 00 



DESKTOPS Ff^l 



COMPAQ. icaHEi! 



1 SCANNERS \®fflm L7.1Hs>'iti:< 


1 


IN6818 HP ScanJet 5100CSE 


$299 95 


IN6468 HP ScanJet 6100CSE 


$799.01 


IN6711 Microtek ScanMaker V600 


S129 9S 


IN7054 Microtek Scanmaker X6 36-EW NEW! 


$17995 




printers \omm nxsmm 


PR12977: HP LaserJet 4000se Pnnter 17ppm'l200dpi 


$1149.99 


PR12864 HP DeskJet 722C NEW LOW PRICE' 


S299 95 


PR13733 Lexmark Oplra S 1255 1 2ppm, 1 200dpi MEWI 


$949.95 


PRI3735: Lexmark Optra S 162S 16npnV1200dpi MEWI 


51009.95 


I monitors i^i^wi mn 


MTI544 A500 15". 13.8" viewable. 1280 x 1024 & 60Hz 


$21995 


MT1546: A700 17". 15.6" viewable, 1280 X 1024 0 65Hz 


$41995 


MT1451 : Optiquest 053 15". 13.8" viewable. 1280 x 1024 ®60Hz 


s- K 95 



CP7759 Compaq Deskpro EP 266MHz Celeron 16MB 2 1GB .ATI RAGE IICAGP 



1849 i 



CP7748 Compaq Deskpro EP PI/266MHZ, 32MB. 3.2GB.AT1 RAGE IK AGP 



$1049 00 



CP7747. Compaq Oeskpro EP PII/300MHZ, 32MB 3 2GB 
ATI RAGE IIC AGP. 24X CD-ROM 



MT1580 0ptlqueslV95, 19", 18" viewable, 1600 ■ 1200 8 76H z 

1 u [»] '] 1 l'i I>1 SSgm US. Robotics- 



$579 95 



$1329 00 



CP7746 Compaq Oeskpro EP PII/333MHZ, 32MB, 3 2GB 
ATI RAGE IIC AGP 24X CD-ROM 



DM03442 US Robotics 56K Fax/modem - V90 - Internal 



$127 99 



$1479 'i 



DMD3441 : US Robotics 56K Fax/modem - V 90 - External 



$147 99 



CP7744: Compaq Oeskpro EP Pll 400MHz 64MB 6 4GB. 
ATI RAGE Pro Turbo AGP 24X CD-ROM 



DMD3443 US Robotics 56K WIN modem - V.90 



$97,99 



j iraoo DM03598: 3Com Megahertz 56K cellular capable XJack • Mac & PC 



$21999 



CP7547 IBM PC300PI PIL266MHZ, 32MB, 4 2GB, DT Win 95 

CP7552 IBM PC300GL Pll, 350MHz 64MB, 4 2GB. MT. Win NT. : 



$1389 00 



$2039 00 



storage ^^saL^aiESEBsa 



CP7554; IBM PC300GL PII/400MH2. 



195.32X 



$2289 00 DR8698: Western Digital Caviar 8.4GB EIDE Hard Drive 




Internal ATAPI. 

Item » DR8318; onlyS99.95! 
External parallel port (shown): 
Item # DR4602; only $139.95! 
"Manufacturer s suggested retail. 
NH | sl:i ,ti ej u 




Iomega 2.0GB Jaz Drive 




External SCSI (shown): 
only $299.95! Ask lor item » DRI23O0 

Iomega Buz Multimedia Producer: 
only $199.95! Ask for item # EX8161. 




All-in-Wonder Pro 8MB 



AS lOW 38 

"329! 

EX9105 



1^ o 




• Video Capture 

• TV Tuner 

• TV Output 

PCI version, only $329. Ask for item It EX9105. 
AGP 2X version, only $349. Ask for item * EX9106. 

D-600L Digital Camera 

OLYMPUS 




• 1280 x 1024 
resolution 

• 3X zoom lens 
« Progressive scan CCD with 1 4 mega pixel 

HP ScanJet 5100CSE 



fhilt HEWLETT 
mL'KM PACKARD 

I . . . I.' .; I . >s ')■ ,( '^s 




1299 



• 600dpi hardware 
super sampling. 



New 24x Bantam, Now Reads CD-RW Discs! 



A HandM Of Reasons To Buy The New 
Backpack Bantam' CD-ROM Drive. 




\ 



It's the smollest. the fastest, and 
the best-looking, lightweight parallel 
port CD-ROM drive available— and 



it Ms in the palm ol your hand it s 

r/j-*mi../»MIM.»x tne new Qac^pgc^ 

bantom CD-ROM 
drive with integral Windows' stereo 
sound. You'll tote It anywhere 
Everywhere. Installation is a breeze. 



icvmntftin pub 

Simply plug this handy little drive Into ^Z'/'"" 
the printer port of any IBM-compatible pc or note- 
book. Use It with Windows (95, 3X NT*). DOS*. 
*^ and OS/2*. What obout your printer? The 

^ttjic bantam has smart printer pass- 
through. It's a lot to put m one 



1 IniirVteM 

imii -*ium sleek package, but we did It. 



mi 



•Vxrrt hot *XX&+0 jM»r» CCS M aOill 




Qantam" 

MicroSolutions 

The port*o6Wty leader. 

Pti: BOO-2V3- 1 214 |US and ConoOol 
a 81S 756-341 1 Fa»: 8IS-756-2928 
interne! www miciosoiurloro com 



-800 736 4239 • CompUSA Owjcl- 800514 472? • Ooool Compute, Supplies - 800 845 6225 • Mlcto Waeftouw - 800 367 7080 • Midwest Mere- - 800 4 1 3 9856 • PC Connection, he -800 800 5555 • PC Zone - 800 256 2086 • USA Hei 800 872 3539 

Choose 027 at www.pcmag.com/lnfolink 



A Great 
Review is 
Worth 
Repeating 



Almost nothing influences buyers in the com- 
puter market as much as a great product 
review, particularly one in PC Magazine. That's 
because computer product buyers rely on 
these reviews to help them make informed 
purchase decisions. They know that our labs, 
writers and editors can be trusted to be thor- 
ough, fair and impartial in their testing and 
reporting. For a computer product marketer a 
great review is almost priceless. 

Its Value Increases With Use 
Reprints of your review are an invaluable sell- 



REPRINTS 
REPRINTS 
REPRINTS 
REPRINTS 

REPRINTS 
REPRINTS 
REPRINTS 



REPRINTS 
REPRINTS 
REPRINTS 



ing tool for your product and an important 
image builder for your company. An objective, 
third party product evaluation will be read, 
and trusted, by far more people than any reg- 
ular product literature, direct mail, press 
release or sales letter. Think of all the ways 
you can take advantage of reprints: 

Use them in sales proposals 

Hand them out at trade shows 

Send them to your mailing list 
► Provide them to distributors 

Add them to a press release or a mailing 
to your stockholders. 

And, if you customize your reprints — with a 
special cover, highlighting, an ad, sales office 
listings, etc. — the value increases even more. 

Get the most value from your PC Magazine 
review. Call Ziff-Davis Reprints today at 

800-825-4237. 




PC MARKETPLACE 

MAPA7IAIE INDEX 



MAGAZINE 



More information and links just one url away — When you need more information to make your 

buying decisions than these ads provide, go to NetBliyer Search a database of hundreds of ads by 
company, product and/or key words. Vendors can update their prices and product offerings daily. Plus, link to the 
web sites of advertisers for even more information. (Look for NetBuyer Marketplace, under the ads in this section.) 
Bookmark www.netbuyer.com for more ads, more information and links to advertiser web sites. 



HARDWARE mm aissnn SOFTWARE mm amo 

Batteries 293 Barcode 

Boards/Components/Chips 278 293 Business Applications 288 

Communications 281 Business Utilities Services/Data Recovery 

Computer Racks & Enclosures 283 Communications 

Computer Systems 279 ....294 Education 287 ....298 

Input/Data Acquisition/Barcode/POS 283 ....295 Entertainment/Games 

Maintenance & Cleaning 281 Financial/Accounting 288 

General 298 



Mass Storage Devices 287 

Multi-Media 285 Graphics/Design/CAD Software Duplication 

Networking 282 ....297 

Peripherals 279 ....297 

Security 297 



Internet Tools/Utilities. 

Multi-Media 

Network Management.. 





298 




298 


Adult 


301 




mm cussiD 


SERVICES 




Data Conversion/Data Recovery 


298 




289 




299 


MISCELLANEOUS 


mm cuuro 


Supplies 


289 ....300 





MARKETPLACE SALES 


800-825-4237 




♦ Patricia Nunez ♦ 
Northeast x3620 
Patricia Nunez@ZD.COM 


♦ Uaala Beatty ♦ ♦ Marilyn Aidir ♦ 
Southwest x5132 Southeast >5150 
Utala BeattyeZD.COM Marilyn Aldir@ZD.COM 


♦ Kristin Newman ♦ 
NW&N.CA«5118 
Kristin Newman@ZD.COM 


♦ Lisa Weselev ♦ 
Sales Manager/Midwest x 5965 
Usa.Weseley@ZD.COM 





Connectivity 101 



bday's 
nals! 





• Works on All PCs — 
386, 486, Pentium" Class 

• Full Y2K BIOS Compliance 

• Easy Installation — Just Plug It In 

• BIOS Independent (Award*, Phoenix, 
Compaq, AMI, IBM...) 

• Cost Effective 

UNIC®RE * AWARD 

\ SOFTWARE 



1-8DD-8DD BIOS 

124671 

Call now lor FREE diagnostics. Major 
credit cards. COD and prepay orders 
accepted, as well as university, 
institutional and corporate purchase 
orders Fax: 978 6B3 1630 
lei 9/8 886 6468 

Al fraaemarls and registered traoemarks are the 



NetBuyer Marketplace 



CHEAP SOFTWARE 



CABLES TO CO 



Your Single Source For All Your Connectivity Needs! 



NetBuyer Marketplace 
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888-999-261 1 

■ .. - |, . - 3»m« 0»y Shipping 

MICROSOFT »•"•» ■•«« 0 »""'» 

WINDOWS 98 CD-Manual Ful V«rwr, $99 

WINDOWS 98 single user hem* t manual J75 

Office Professional 97 Full Ver. CMlanual ~$279 

Office Professional 97 Single User License ..$189 

Office Pro 97 Small Business Ed. Ver 2.0 trfut 98 ....5249 

Word 97. Pubksher 97. Works 4.0 1 Bookshelf 97 ..$129 

Works 4.5 1 Money 98 CO J39 

Projact 91 Full Vor. CD-Manual 4279 

Visual O Pro 6.0 Full Ver. CD-manual 4199 

Visual Basic Pre 6.0 Full Ver. CD-manual -5199 

Visual Fox Pro 97Full Vet. CDearaal 4299 

NT Workstation 4 0 Full Version-Retail Box .—4209 
NT Server 4 0 CD *<CD-Uawial SOent License — $599 

NT Server 4.0 20 Client License Pack 4399 

BackOffice 4.0 Small Business Server-25 0*41595 
BackOffice Server 4 0 «/» Client Lama $2195 



no s.i.. in www.cheapsoftware.net 
cheapsoft@aol.com 

Pan«irete65&Pr!mer5.0Fd'*iOT 



tmmrn 5.0 or 4.01 M veracrs.. 
Illusirstorfo 



P 



-ul version 
COREL 

Wortperfect Office Suite 80 rtMpMHtpB^-JM 

CorelDraw 8.0 CD-Man »VPr«^ffiream 30 4249 

LOTUS 

Lotus SmartSurte 97 CD wCD-Menu»Rieense 479 

SYMANTEC 

Norton Ant-Wus 4 0 <ra>atnaMmrulVawi 
PC Ajiy»rtere32 8.0 Host J Rem. «cr>eMljE._Jl09 
ACT4B *OHe»tasa^ir*mM Versa $129 

DEALER INQUIRIES WELCOME 
laXHOAY-SATultMYTAJWIj PACIFIC STANDARD TIKE 

SoftMan Products Co 

3«W»diat.Lwlsj>^CAWW 



NetBuyer Marketplace 



aterial 




1 1 



ARE: BdAkbS/COMPONENTS/CHIPS • COMPUTER SYSTEMS - PERIPHERALS 



PC III Portable Computers 



For 15 years PCM has been the leader in portable technology. 
We offer a Hi quality Reliable Lunch Box at an extremely affordable price! 

A TTT/Ihial Scan LCD Display 
A 10.4712.17133" VGA/SVGA 
A CH Pentium up In 233 MMX or 

Pentium II MM) Mb 
A b i:\paiiMiin Slots 

▲ HDD I 0 (IB to 9 GB 
A RAM: IdMBlo 128 MB 

▲ FDD/CD- ROM PCI 2 MB LCD 
Video Card 

▲ Windows 'iS/M indous NT 

▲ Portable «iih tarrying handle 
A .All standard desktop components 
A 23 lb — Easily mowd 

Customer Configurations Welcomed! 




Application: Medical Instrument 

Industry Portable Computer Laboratory PC 

Photo/Image Processing Control Automation 

Professional Instrument Portable Server 



PC Portable Manufacturer Inc. SOO • 818 -2 819 

http://vvww.pc-portable.com sales@pc-portable.com Fax: 626 444-1027 



Net Buyer Marketplace 



1-800-798-1880 e 
www.csg2000.com 



PROCESSOR 



1 Intel Pentium II 400 MHz 

2 Intel Pentium II 300 MHz 
IAM0 K6 300 MHz. MMX 

AMD K6 233 MHz. MMX 

MOTHERBOARDS 



$751 
$313 
$146 
$86 



MEMORY 



SOram 32megs$32 64megs$6 l 
Simms ED0 16 megs $19 32 megs $31 
PC-100 SDram lor Intel BX MB SCAL 




OTHER ITEM 



Pentium II Asus P2-B. Intel 440 BX. 100 Mhz. bus $180 24x CD-Rom 

Pentium II DFI. P2-BX. Intel 440 BX. 100 MHz. bus $149 32x CD-Rom 

Pentium/AMD DFI-T X , Intel 430 TX . USB EIDE »l/ 0 512k Cache $85 Iomega Zip Drive Internal 

HARD DRIVES VIDEO CARDS "Km Voice 0 ' 

,„ USR 56k Modem Voice 

W Microsoft Office 97 Pro 

fc? Full Version 

lios Windows 98 Full Version 



' Western Dig 4.3 gig U-DMA $158 'Diamond Stealth 3D Pro 4m 
■ Marinr R i nin ii mi eoco i Diamond Viper V330 4m AGP 
Maxtor 8 4 gig U-DMA r^rf J Qiamond Fire GL Pro I0O0 8m 
( Maxtor 11.5 gig U-DM A $334 1 Diamond Stealth II G460 8m 



$52 
$62 
$79 

$65 
$89 

$185 
$105 



THIS IS A SMALL SAMPLE OF WHAT WE STOCK. CALL FOR A FREE CATALOG OR VISIT OUR WEBISTE. 

1927 Harbor Blvd.. »395 • Cotll Km. CA 92627 • 17141 646-7029 Fai 
NetBuyer Marketplace 




"PC Magazine 
Do It yoursell. plug and print ready. Top 100 
fntall In minutes. Accessories 

Flexible of 1997" 

Place up to 8 printers and 64 PCs or 
laptops anywhere up to a 500 ft radius 

t Fast 



Prints up to 5 times faster than network 
or wired printer sharing 

a Compatible 

Wonts with any IBM Compatible 
PCs. printers and parallel ports 





NetBuyer Marketplace 



50+ motherboards 



Touch Flat Monitors 




Applications: 

Factory Automation 
Inventory Control 
Mobile 

Machine Control 
POS & More 



6.4" to 15.1" diagonal sizes 
High Bright with Auto Dimming 
ISA, PC104, PCI or Analog-RGB 
Resistive or Capacitive Touch 



GOUNDER TECHNOLOGIES INC 



888-855-9065 Fax 847-236-0300 
www.goundertech.com 



NetBuyer Marketplace 



American Computer Company announces: 
The Cure for the common Floppy 

w 

Pentium PCs 
From $500 



• V IMATION 



Pentium 
Laptops 
From $1499 



83 Times 
Capacity!! 




COMPUTER SYSTEMS 



Bui 



103 to Adven 



It with Intel" Pentium processors with MMX ,M teclinnli 
and Intel' Celeron rM processors 




es 




The Adventure 

■ PC Chips AT AGP Motherboard with Inter* 440LX Chipset 

■ 32MB SDRAM Memory 

■ 3.2GB Ultra DMA Hard Disk Drive 

■ Trident 30 Image 97S0 AGP Graphics Adapter w/4MB 

■ 24X IDE CD-ROM Drive 

■ Integrated 3D Sound Pro 

■ 1.44MB Floppy Disk Drive 

■ 56.6KV.90 Voice/Fax/Modem 

■ Mid Tower Case with 230 Watt Power Supply 

■ Mitsumi 104 Kay Enhanced Keyboard 

■ Logitech Mouse OlllV 

■ 120 Watt Stereo Speakers 5Si: iW jfBk. ■ 

■ Fully Tested and Burned In CP Bl fl I 

■ Microsoft* Windows* 98 CD-ROM Wm ^9 *M 
m 3 Year Limited Warranty %J ^^W ^8W ■ 

.. . . ~.: A ^r^ 

Inter Celeron" Processor 266MHz $699 

Intel* Celeron'" Processor 300MHz $730 

^•i -v^ A 7 / 11 TV 

_ 

The Adventure 

Ultra Jfe n 

■ Intel* AL440LX AGP Motherboard with USB 

■ 64MB SDRAM Memory 
I ■ 6.4GB Ultra DMA Hard Disk Drive 

■ 15" SVGA. 28dp Monitor 

m 8MB AGP 3D Graphics Accelerator with with Intel* 1740CNp 

■ 32X IDE CD-ROM Drive 

■ Integrated Yamaha OPL3-SA3 Audio 

■ 1 .44MB Floppy Disk Drive 

■ Zoltrix 56.6K V.90 Fax/Modem with Voice Mail and Speakerphone 

■ Mid Tower Tool Free Case with 235 Watt Power Supply 

■ Mitsumi 1 04 Key Enhanced PS/2 Keyboard 

■ Microsoft* PS/2 Mouse 

■ 1 20 Watt Stereo Speakers 

■ Fully Tested and Burned In f- £i 
m Microsoft* Windows* 98 CD-ROM gm> : 

■ 3 Yoar Limited Warranty 

Inter Pentium' II Processor 233MHz with 51 2KB Cache $1 ,065 

I Inter Pentium* II Processor 266MHz with 51 2KB Cache $1 ,080 

I Inter Pentium* II Processor 300MHz with 51 2KB Cache $1,139 

J Intel* Pentium* II Processor 333MHz with 51 2KB Cache $1 ,259 

F' I U t ! 



; 



The Adventure 



ine /vaveuui 

Star-2 




■ PC Chips AT AGP Motherboard with Inter* 440LX Chipset 

■ 64MB SDRAM Memory 

■ 4.3GB Ultra DMA Hard Disk Drive 

■ 15" SVGA .28dp Monitor 

■ Trident 3D Image 9750 AGP Graphics Adapter w/4MB 

■ 24X IDE CD-ROM Drive 

■ Integrated 3D Sound Pro 

■ 1 .44MB Floppy Disk Drive 

■ 56.6K V.90 Voice/Fax/Modem 

■ Mid Tower Case with 230 Watt Power Supply 

■ Mitsumi 104 Key Enhanced Keyboard 

■ Logitech Mouse 

■ 120 Watt Stereo Speakers 

■ Fully Tested and Burned In 

■ Microsoft* Windows 98 CD-ROM 
m 3 Yoar Limited Warranty 



Inter Pentium* II Processor 233MHz with 512KB Cache $905 

Inter Pentium* II Processor 266MHz with 512KB Cache $920 

Inter Pentium* II Processor 300MHz with 512KB Cache $975 

Inter Pentium* II Processor 333MHz with 512KB Cache $1 ,099 



I 



The Adventure 

treme 



Features the new 
100MHz System Bus 
for MAXIMUM SPEED! 



^*9*^*t^^*^W^ 



m Inter* SE440BX Motherboard with USB 

■ 64MB SDRAM Memory 

■ 6.4GB Ultra DMA Hard Disk Drive 

■ I 7" SVGA J8dp Monitor 
m 8MB AGP 3D Graphics Accelerator 

with Inter* 1740 Chip 

■ 2X DVD-ROM Drive with MPEG II Decoder Card 
m Integrated Crystal 3D Audio 

■ 1.44MB Floppy Disk Drive 

■ Zoltrix 56.6K V.90 Fax/Modem with Voice Mail and Speakerphone 

■ Mid Tower Tool-Free Case with 235 Watt Power Supply 

■ Mitsumi 1 04 Key Enhanced PS/2 Keyboard 

■ Microsoft* PS/2 Mouse &f%f3fc' r ? 

■ 1 20 Watt Stereo Speakers 

■ Fully Tested and Burned In 



■ Microsoft* Windows* 98 CD-ROM 

m 3 Yoar UmHad Warranty I f j» 

Inter" Pentium* II Processor 350MHz with 512KB Cache $1 ,775 

Inter Pentium* II Processor 400MHz with 512KB Cache $1 ,960 

Inter Pentium* II Processor 450MHz with 512KB Cache $2,090 

. im m wmumtm i 



Clean Computer Mice ^FAST 



COMMUNICATIONS • MAINTENANCE & CLEANING 




Computer mice always get dirty 
the mouse arrow or pointer 
skips & jumps. Don't trash it. 
Clean it! 

• TidyMouse extends the life of your mouse! 

• TidyMouse cleans in under 2 minutes! 

• TidyMouse is very easy to use! 



ORDER TODAY! for a limited time only 
S14.95 plus S&H 

888-829-1131 Mlntee lnc 

Fax: 330-923-6820 p. o. Bo> 1«57 

WWW.tidymOUSe.COm Akron. Ohio 44309-1657 



- mA Patent Pendln 

■mou 
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In Keyboard 
Monitor 
Switc 



OScteetv 



Breakthrough the clutter of multi- 
ple keyboards, monitors, and mice 
with this latest innovation from Rose. 
This switch has every feature you 
asked for: 

Switches several servers or computers to a 
single monitor, keyboard, and mouse 

Supports anv mix of PC, Apple, Sun. RS 
6000, HP 700 series, DEC Alpha, SGI, or 
other computers from any keyboard or 
mouse 

Front panel has keypad for easy selection of 
computers and configuration 

Front panel displav shows computers name 
and other information 

Command to switch can come from key- 
board, front panel, or RS232 port 

Simple to use keystrokes switch computers 
for fast and easv control 



Built in daisy-chaining supports up to 256 
computers 

Flash memory for future upgrade of 
features 

Easv to use OverView™ system gives 
control and status with on-screen graphics 

Many other features! 

CAU FOR A FSB CATALOG: 

* Keyboard/Video Control £ 

* Print Servers 

* Data Switches 

800-333-9343 

Visit our web site at www.bosel.com 



©ft. 





.^^ELECTRONICS 

10707 Stmcliff Ro»D Housto«, Ttus 77099 Tei 291-933-7673 F»i 291-933-0044 



"PC MAGAZINE MARKETPLACE 
IS THE PLACE WE HAVE TO 
ADVERTISE BECAUSE MOST OF 
OUR CUSTOMERS READ IT. 
ITS HAD A MAJOR IMPACT ON 
THE GROWTH OF THIS COMPANY." | 
— Jim Bland. President. Datalux Corp. s 

PUT YOUR AD HERE AND WRITE 
YOUR OWN PC MAGAZINE SUCCESS 
STORY... START ADVERTISING 
NOW! CALL 800-825-4237 TODAY! 




rff eWv* Another 



:y face 



Control up to 4 computers using one keyboard, monitor and 
mouse with SwitchView! At only 8 inches across, this sleek, 
compact unit takes up less room on crowded desktops. 
Combine that with the economical price and SwitchView is 
quite an attractive package! 

But don't be fooled . . . there are brains behind this beauty. 




"SwitchView from Cybex 

Computer Products offers an affordable and reliable 
solution to the space headaches that multiple 
computers cause." 

-Internet Computing 



Built-in mouse translation lets you use a PS/2 or IntelliMouse 
to control any attached PC - serial or PS/2 style. Keyboard or 
front panel push-button switching, automated scanning and industry standard cables make the SwitchView 
easy to use too! Two and four port models are available. 



Not your usual lightweight. For more information on this exciting new KVM switch, contact us today. 



Designee for 

ffl 

Microsoft* 



Yes 



Windows NT* NetWare. 



Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 f** ' 
(800) 932-9239 • (256) 430-4030 fax 
http://www.cybex.com 



NETWORKING 




to 



& 
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Deploy 

Windows 95, 9 y, 

IT 4.0 yr 5.0 UCrD55 
your 

'Juriuy 

ilJjJCJJ 
V/ltJL,. 




The ultimate workstation cloning and 
OS deployment tool for MIS/IT professionals 



Fast - Set up an entire office in a matter of minutes! 

(iJp Multicast - Load hundreds of machines simultaneously, with the bandwidth 
demands of loading just one. 

^ Client Profiler ™ - Set all client settings (user name, computer name, domain, 
SID, etc) from your desk. 

Keopsafe ™ - Preserve user files before cloning over a workstation. 

|J Vboot ™ - No need to visit each client system with a floppy boot disk. 

i Supports all Windows operating systems, including Windows 95, 98, NT 4.0 
^ and NT 5.0. 



EE DEMO at www.suredata.com 



suredata 




COMPUTER RACKS & ENCLOSURES • INPUT/DATA ACQUISTION/BAR CODE/POS • NETWORKING 




PC Card Connectivity Solutions for 
ALL Leading Digital Cameras 
WindojKiL 95/NT, Mac, Unix 




PCD-25 PCD-25BH 
SCSI PC Card Reader/Writers 

• Use witri Win95/3 x. DOS. Mac and Unix 

• ATA flash, hard disks. SRAM. SmartMedia 
and CompactFlash cards 

Parallel Port PC Card Reader/Writers »■ ■ _ _ . „ r . 

• Use vtith Win95: ATA Hash. SmartMedia p|» f» H 

and CompactFlash card readers 

usb Port pc card neadet/wriiers Connectivity 

• Use with Win9S ATA flash SmartMedia 

and CompactFlash card readers 



PCD-30P Series 
(parallel port) 



<intermnrt 

Systems 



Call our toH trie number for reseller 
ana (Jistributor information 



m m- 



PCD-30USB Series 
(USB port) 

131 -D Albright Way 
Los Gatos.CA 95032 
toll free: 1-800-451-1571 
tel: (408)379-0770 
fax (408)379-3666 
http://www.intermaf1sys com 



Control Two to Eight PCs From One 
Keyboard, Monitor and Mouse 



CompuSwitch 



AD PC brands and operating systems 
flawless PC booting and operation 
Mix PCs with PS/2 and serial mouse ports 
Highresoiution video 
Tangl e proof PC asbtes 

Raritan 5SsS5g£ !* 

400 OXKx+ni lono 



Call Today! 
800-724-8090 x25 



732-764-8886 



Fox: 733-764-8887 



RESELLER INQUIRIES INVITED FULL YEAR WARRANTY 




iV tilL S\A 



■ Raritan 



Server Farm Management 

starts with 

Keyboard/Video & Mouse Switches. 
Configured for Growth 

• Strategically position hardware 

• Distribute KVM signals to the user 
Boost overall productivity 

• Multi-vendor interoperability 

• Enterprise Wide Solutions 

As a worldwide leader, Tron provides powerful, high 
speed, quality system designs geared specifically to 
assist small and enterprise customers. 

As a leading distributor, we feature the most popular 
products from the best manufacturers with a compre- 
hensive knowledge of multi-product/vendor solutions. 

Our success is built on innovative, forward thinking 
professionals with a cornrnioment to value-added 
products and services. 



Your Network Servers on KVM Switches 




AND ROAD PRESENTATIONS 
HAVE NEVER LOOKED BETTER 

Nothing could be easier than renting state-of-the- 
art presentation equipment from BOXLIGHT. Your 
projector will be where you want it when you need 
it. After the presentation, use our convenient label 
and leave" service and you'll be on your way. I 

We call it Rent and Run". You'll call it fantastic. 

ill iijor credit cards accepted 
. CALL FOR RENTALS AND INFORMATICS „ 

1-800-736-6954 

broese: ... : > cos/fjciagizlne/ 



You'll have your proiector when 
and where you need it, in the U S 
or Europe 

Every system is tested for 
guaranteed performance 

And your rental fee applies toward 
purchase within % days 

Overnight delivery m the U S 

IBOXLIGHT 

CORPORATION 



NetBuyer Marketplace 



COMPUTER RACKS & ENCLOSURES 



16 



WWW . H E 

MA#: GS- 



■ Standard parts 

■ Custom-tailored 

■ Space saving 



ORIGINAL HAHU FAC T URE R 



75 V««icK Street 
Mew York . NY 10013 

TEL: (212) 63* 11270 
Fax: (212) 631-t275 



29F-0133G Call 888-222-7270 



NetBuyer Marketplace 




SYSTEM LOCKED? WE'VE €0T THE KET! 



SELE6JI0N, SELECTIOft_SELECTION ^ 

BETTER\ STH-L. WE LL HELP YOU MAKE THE RIGHT SELECTION 





rENTAUS 



STEP OUT OF THE DARK AGE 



• Rent from us and 
by before you buy 

• Huge inventory 

over 50 models available 

• Best trained staff in 
the business 

• Lifetime tech support 

• No risk money back guarantee 

• 60-day upgrade policy 



STEP UP TO B 0 X L I 6 H T 




BRIGHT NEW STAR OF THE 



A new wave in theater-style tech no logy. The BOXLIGHT 
9600 is a brilliant high-resolution projector that integrates 
easily into conference rooms and auditoriums. The 96O0's 
new digital resolution technology expands to VGA, SVGA 
or compresses to SXGA automatically-just plug in and 
present. And, unlike three-gun and light valve projectors 
the 9600 needs no convergence or maintenance. 



a 



SILVER SCREEN 

OXLIGHT 9 6 0 0 



1600+ ANSI lumens— perfect for 
large venues 

Accepts virtually all major video 
and data formats 
True XGA with digital expansion or 
compression to VGA, SVGA or SXGA 



COMPACT 650 LUMENS XGA 

The 6750's brilliant 650 ANSI lumens means you can 
use it to present in any situation— even well-lit rooms. 
Its true XGA (1024 x 768) resolution delivers color-rich, 
crisp images— even smaller type sizes are sharp and 
readable. Plug in and focus, setup is just that easy. To 
top it off, the 6750 is compact and travels like a pro. 



BOXLIGHT 6 7 5 0 

• 650 ANSI lumens of brightness 

• True 1024 x 768 XGA with 
intelligent compression 
for 1280x 1024 

• Weighs in at a modest 12 lbs 



LIGHT, BRIGHT AND MOBILE 



Sales • Rentals • Leasing • Repair • Loaner Units • 1 -800 Tech Support 





From Your 

AV MARKETPLACE 

Call Today And You Get: 

• Our 20 years of experience. 

• FREE lifetime 1 -800 tech support. 

• FREE loaner 
units shipped 
overnight. 





InFocus 



INF0CUS LP425 

SVGA (800 x 600) projector 
700 lumens! • 6.8 lbs 



Call For Best Price A 



Only 
.8 lbs! 




INFOCUS LP725 

SVGA (800 x 600) projector • 750 lumens • 12 lbs. 

Call For Best Price 

For True XGA order the LP735! 

XGA (1024 x 768) projector • 650 lumens • 12 lbs. 



Call For Best Price 





r- 1 r- 1 All projectors include 
,-J ,-J FREE 2 Year Warranty and 
_i i FREE Dual Beam Laser Pointer! 



Road Warrior's 
Survival Kit! 

Ask for details. 



INFOCUS LP1000 

XGA (1024 x 768) projector 
1000 lumens' 24 lbs. 
Perfect for Your 
Conference Room! 

Call For 
Best Price 



= Audio Visual 
■ Innovations 

Your Source For Being Seen And Heard. 




•Limitations may apply. 



Call Toll FREE 888-695-8 1 28 Mon-Fri 8am-8pm EST. or online at www.aviinc.com 
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MULTIMEDIA 



The price of our VP800 projector is so low, 
we considered adding a new feature. 





^ Out best-selling, ultra-portable LCD projector is available for the breakthrough 
f price of just $1,995 (Here, take this paper bag Now breathe.) But you can only 

get this deal from participating Lightware resellers, so call the one nearest you and schedule 



a VP800 demo today You'll like what you see. 



LIGHTWARE 



This offer is available from these participating Lightware dealers: 



Western US 



Northeastern US 



DuoconY Comp View Central Audio Visual Adtech 

888-3DUOCOM 800-448-8439 800-432-3756 800-359-0077 



Southwestern US 

Amarch 

800-324-2225 



Mid-Atlantic US 

Future Enterprises 
888-306-0420 



Southeastern US 

Southern Business 
Communications 

800-849-4088 



Central US 

Commercial 
Equipment Company 

616-459-1161 



Throughout the US 

Projection Direct 

800-969-8404 



© 1998 Lightware. Inc. "All prices listed HI US dollars. MSRP $2995. Promotional price subiect to change 
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MASS STORAGE • SOFTWARE: EDUCATION 



elf-Paced Trainin g for Win 



What Do Yol 



Today? 





Special MS Office 97 Video Combinations 

MS Office 97 Pfu Hi wfcos/32 lam) $579.95 m toloies S/e 9b) 

MS Office 97 Pro flJita/Stan) $495.95 Mbytes SSMi 

MS Office 97 Standard iSntaB/IBtan] .$349.95 intt mints S*S98Sj 

Special Lotus Smartsuite 97 Video Combinations 

Lotus SmartSuite 97 Plus (IS wta/32 tarsi $579.95 

Lotus SmartSuite 97 Pn fl 3 witeoi/2S howi) j495.95 

Lotus SmartSuite 97 Standard rjvidees/iahDurs) $349.95 

MCSE Certication Training 

MCSE CeftAcstion Plus (19 nde^tnurs^janSMsusl.. 1 .995.00 

MCSE torifcalion Pro [ISwta/Stani SI, 199.00 

MCSE Plus Internet 30 Matt tan) $1,899.00 



4 Easy Ways to Order: 

► 1-800-775-5925 

801-375-8680 

► 1-801-373-6872 
Tflil t www.klscorp.com/pcm 

irntl ^ KeyStone Learning Systems Corp. 

mia r 2241 Larsen Parkway -Provo. UT 84606 ADIPM98 



Wi *aat C.0.0,C«aa«»| Rfl. « ched + jjgj -# fl^HHQI 



NetBuyer Marketplace 



Get Cisco Certified. ..FAST! 



• Cain Valuable Skills, Knowledge and Expertise 
■ Open the Door to Great Career Opportunities 

• Raise Your Income 

• Study at Your Own Pace 

• Interactive Hands-on Exercises 

• Receive One-on-One training Consulting 

f oreFrorrt Dtrect. a C8T Group Company, offers the fastest and 
easiest way to prepare you for the Cisco Certification exams. The 
Cisco Serf-Study Course"* gives you training based on Cisco's own classroom courses. 
Our computer-based training ICBT) gives you flexibility unmatched by traditional training 
methods. You'll earn to Install and maintain Cisco routers, as well as understand their role 
In Intranet and Internet technologies. Cisco redeveloped I 

Forefront 

DIRECT 
A C8T Group Company 

1113) 724-8994 
hx(H3)72t~6922 

2S4O0 US Hwy 19 N «2ft5 Ctearwatef FL 33763 

CsftrapteifMCTGre* *C M'tfamMi hrtntOna fat Fgaatiw* Dxct toga *M NmHm D*0 taHMir 
CoarMtnvMwttalCaTSrM *IC M MMM ■MM) **m>m******t *NNi-l*l3* 




Call Today For Special Pricing! 
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Get Certified! 



[M icrosoft! 



MCSE 

Covers all 6 MCSE exams with 
Microsoft approved study guides 

6 Study Guides 
6 LearnKey CBTs 
12 CD ROMs 

Also available MCSE CO ROMs - 
Videos / choice of MCSE electrves 
Check our web sitel 

$ 239.95 
800-526-8355 

16250 Ventura Blvd. » 202 , Encino. CA 91436 Ph 81 B-90S- 1 262 Fai 905-1292 



A+ Certification 
3 Study Guides 
Core/DOS-Win/Wln95 
3 CD ROMs 
850 test questions 



$ 249.95 

www.lantell.com 



Novell 

CNE4.11 
7 Videos (4.11) 
2 Study Guides 
2 User Version CD 
4 CD ROMs 

$ 329.95 



NetBuyer Marketplace 



DOS • WINDOWS • 9S • NT 



torporarifasf Cms! Safes 
CM Corporation 

30275 Bainbridge Rd, Suite 2A 
Solon, OH 44139-880 828 0599 
(440)349 8605-Fax(440)349 8609 




Suuf/vjisfSa/es-Chl < 
4007 Dream Catcher Dr. 
Woodstock. GA 30189 
(770)517 0636 • 800 564 3834 



West Coist Safes- Chi ( 
10640 North 28th Dr.. Bldg. C205 Suite 21 
Phoenix. AZ 65029 
(602)548 9010 •100 928-9099 



Nine Track Tape Systems 

All Densities-800/1600/3200/6250 
All Platforms 

3480/3490/3490E/3590 

compatible 
Single Load or 10 or 60 
cartridge Libraries 

AIT-DLT- 4 m m - 8 m m 

Complete Network backup 
Solutions -Novell, NT, Unix 
Libraries by ADIC & Overland Data 



Data Conversion 
Services 

4mm, 8mm. 9trk, 3480, 3490. 
3490E,EVENTOCD 

CD ROM Recorders 

2x/6x, 4x/6x,—All platforms 
Media Form CD duplication systems 

CD ROM Jukeboxes 

NSM. SONY, JVC, Pioneer, Cygnet 

CHI 1635 

35 CD capacity with 7- 16x 
CD ROM Readers 

CM Corporation: Manufacturers of the 
Award Winning OutRight and ReelView n Software 

Overland Data PLT Tape Libraries 

jC, Great capacity at lower cost 

With native capacities from 
300 GB to 525 GB, The LXS 
MiniUbrary delivers a cost- 
effective solution for workgwup- 
to-enterprise data storage. 

The LXS acommodates one DLT 4000 or 7000 tape drive 
and 15 DLT tape cartridges. 



www. chi corporation.com 
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BUSINESS APPLICATIONS • FINANCIAL/ACCOUNTING 




Did you know that being a certified technician 
can dramatically increase your salary ? 

For example, according to MCP Magazine, last year's average salary for a 
certified MCSE (Microsoft Certified Systems Engineer) was $56,000! 
Improve your career and income NOW ! Call for current course pricing. 

We offer cum to understand courses on CI) with all the materials you'll need 
to become certified for MCSE, CNE (Certified Novell Engineer) 
and \+ (General Systems Certification) — and our 
tech support is top notch. 

Then equip yourself with the 
top-rated diagnostic tools on 
the market — our award-win- 
ning Micro-Scope "6.5 & 
POST-Probe " diagnostic card. 

This Universal Diagnostic 
Toolkit will allow urn to 
quldd] debug "dead" PCs 
and 100"., accurately diag- 
nose w hat s wrong with any 
Intel-compatible PC in a flash 
regardless of (VS. 1 sed by 
the Army. Navy. Air Force and 
oilier branches of die US. 
Com., and many major cor- 
porations around die w orld. 



Call 1-800-864-8008 

(818) 547-0125 • netsales@micro2000.com 

wuiui.micro2000.com 




MICRO 

EDQ0 
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'OUICKSWIPE ELECTRONIC Tl (VIE CLOCK" 



9999 



Time & Attendance & Employee Scheduling 

INCLUDES 



• HOURTRACK 98 (20 Employee Version) 

• 25 Bar-Code Badges 

• 50' RS-232 Cable 

• Instructional Video 



V 




V IT R I X 

1 BOO-5B1-B366 

http://www.vltrlx.com 



rtftiet An Impressive 



TV.Net 

rime and Attendance System" 



"ideal for the Human 
Resources Professional 



Design and Print 
Your Own Checks! 



Prints Bank Code line 
I Sequential Check 
Numbers 




Mips VersaCheck Personal 




Includes security check paper for 
150 checks 

Prints deposit slips and registers 
Compatible with InkJet 
and laser printers 
Compatible with MS Money. 
Quicken. QuickBooks & more! 



erp $19.99 




VersaCheck is one honey of a 
program, and It's one you ought to 
grab on your way home tonight, unless 
you like spending more money than you 
must." -The Washington Timet, 
February '98 



VersaCheck for MS Word 
ERP $29.99 



VersaCheck PRO 
ERP $79.99 



micro cinc£=. 


Gam /iff Office 

I rij 5 HEPOT 

T 8001U7US - 

TtgarSaflwan — COMPUSA 
800 888 443/ 800800003? BOO COMPUSA 


OfficeMax' 


STAPLES 


800 788 8080 1800V 333 333 


= Dataline America, Inc. 800-898-8560 

mipS W Tel: 619-679-4070 -Fax : 619-679-4073 WWW.mjpSdla.COm 
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For Laser/Inkjet Printers 

• FAST turn-around time 

• FAST, low-cost shipping 

• Compatible with Quicken', Quickbookf* 
MS Money* and many more 

• Your logo imprinted FREE 

• Ask fcflr^o free catalog ~ 
Now Celebrating Our 25th Year! ^ 

Ifflp:/ / www.check.iri o i k^ixom 

Call: 1-800-325-5568 Fax: 1-800^893-0177 - 

Email: fsystem1@maine.rr.com 




FormS ystems 



72 Auburn Street. Portland. Maine 04103-2170 



atonal 



1888NOSTRA1N 

I V.ili'i ini|tiinrs Writ mm* 



YESTRAIN 



Allrwinrly Miiic, Ml.n.ijM, Pikrd 

www.intersights.com 



liivvkl l vrtbVliw' guuui ibv ~ w^wiuwkw win iviw «hwi\ivhv 

MISCELLANEOUS: SUPPUES • SERVICES: ONUNE SERVICES 

■ 



CUSTOM CLASSES FOR PRESCRIPTION OR NON-PRESCRIPTION WEARERS 
IS THE ANSWER! 
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STATE-OF-THE-ART WEB HOSTING 




HostPro introduces a new era in web hosting: Speedy, reliable 
service jam-packed with innovations for just $19.95 per month. 



Both Inix and NT 
hosting available. 
Features include: 
Shopping Carts, 
CyberCash, Excite 
search engine. 
mSQL database. 
Microsoft Access, 
ASP, streaming 
RealAudio and 
RealVideo. Visual 
InterDev, secure 
server, Index Server, 
much more... 




.Yo»ro•n<l• m » l " M ' , ' , 
.2«mbo"'« b,, " C ' 
.12 ,.mi" i"* 00 "" 

.p»r«oM>C0IW« 

..rouni-.h.^oc^""'^'"" 
tech support 




. IHHIWIIM FTP 



dally tW mP" 11 



. comanrtew*' 11 



Approved i 
FrontPigr I 
WttPnuiK* ! 
Provtdar t 




Resellers *■ As* *»ou/ our ATfT PUArfT MM ISP~ program 



www.hostpro.net 

(888)638.5831 • sales@hostpro.net 



KkstPro 



0 1998 HostPro Microsoft and frontPage 98 are registered trademarks of Microsoft Corporation 
Excite is a registered trademark of Excite, tnc 



Selected by Webhostlist.com as 

in May 1998 



uviuci 



24 hour/7 day support 622 megabit backbone over 99% server uptime 
all servers on redundant backup power systems 



Wide Variety of World Wide 
Hosting Pockages 

• Extremely competitive pricing 
(plans from S15/month) 

■ No long term contracts 

• Generous volume discounts 
- Money back guarantee 



• Allaire Cold Fusion 3.1 and Forums 2.0 

• CGI, Java, VBS Script, 
Microsoft Active Server Page 

• Microsoft Frontpage Extensions 

• Microsoft SQL Server 6 5 

• Secure Socket Transactions 

• Real Audio and Real Video Streams 

• Webtrends Statistics and Traffic Analysis 



Take advantage ol the flexible pricing structure to design the perfect plan lor your business 



Xpression 
web solutions 

txp.ri.nc. the future 



1-888-50-XPRES 

IPiypT (509-7737) 
www.xpression.net 
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Unshared and dedicated U Jnet T1. 8 percent utilized 
Powered by Quadruple Pentium Pros 200 and 

Dual Pentium 400 MHz SCSI Ultawkte Server Farm 
Remote Website Management Module 

(Create your own eg directories) 
Statistics Remote Management Module 
FTP and MS Frontpage 98 enabled 
POP 3 accounts: 1 account per dollar spent per month 
Dairy Tape Backup 

24 hour toll tree tech support English; German 
99 pecent uptime money back guarantee 
Microsoft Electronic Commerce Server 2.0 



Aworldwidemall.com Inc. 



$10 Setup Fee 



$2.50 
$4.50 
S5.95 
$6.95 
$8.95 



5MB 
10MB 
20MB 
35MB 
50MB 
100MB 
150 MB $17.95 per month 

http:/, www.yourname.com/ 

$20 Setup Fee + 



per month 
per month 
per month 
per month 
per month 



$13.95 per month 




MM Pure Customer Service 

24 Hour x 7 Day Support 
Info: 1(800)579-0723 
International: (001)703/370-3914 



http://www.awwm.com/ 



10MB 

20MB 

50MB 

100MB 

150MB 

300MB 



$6.00 per month 
S6.95 per month 
$9.95 per month 
$14.95 per month 
$18.95 per month 
$23.95 per month 



1000MB $60.00 per month 
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choose? 



en/ice, Speed, and Reliability, 
not just low prices or fancy ads 

WebSite $Of)00 
Hosting L\)t' 

setup 

^IHetHation 

Cinmunications lac. 

International +1(604)688-8946 
E-mail sales@netnation.com 
Web site www.netnation.com 



Speed 

Using 25 T3 lines 

Reliability 
Redundant network 
and backup systems 
provide a 99.98% 
uptime record 

You Get: 

50 MB disk space, 

2 GB traffic /month, 

FrontPage ,M 98 Server 

Extensions, 

Web Site Management 
Control Panel, 
Web Site Statistics 

Domain-Name 
Registration 

GLOBAL: .com, .org, 
.net, and COUNTRY 
domains 

30-day money- 
back guarantee! 

NetNation's 
Data Center 

located in Sunnyvale, 
California; the Heart )f 
Silicon Valley. 

1-888-277-0000 



*US $70 domain name registration fee is required by InterNIC (third-party entity). 
Prices subject to change without notice All trademarks are the property of the respective owners 
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^Choice 




Every Account Includes: 

■ 1 50MB of Storage Space 

■ 25 POP Email Accounts & Unlimited Aliases 

■ Domain Name Registration or Transfer 
(www.youmame.com ) 

■ Free Secure Server Access 

■ Use of TopChoice Professional Site Manager 

■ Unlimited FTP Access/Updates 

■ JAVA, ShockWave & Streaming Audio/Video Support 

■ Full T3 Connection to the Internet/Redundant Backups 

■ Full Access Logs with hourly updates 

Also Available: 

- Real Audio & Video Support 

- SQL Database Support 

- CyberCash Services 

- Custom "CGI" Programming 

- Complete Web Design Packages 

- Simple & Powerful Shopping Cart Services 



SYS 

a Unlimited Hits/Transfers 




T E M S 




Free Registration in 650 Search Engines 
Sun Sparc and WindowsNT Servers 
Auto Email Respondere 
Quick Account Activation 
Microsoft FrontPage98 Extensions 

Personal CGI-Bin & Access to "canned* f rtj 

(Perl, C, Shell) 

Virtual FTP Server 
Great Resetter Program 
30-day Money I 



TopChoice Systems 
Works Hard to Bring You the Best in 
Value, Service & Reliability 
for Your Web Site! 



r 



our 



lly exceed 
clients expectations!' 



Check Us Out! 

http://world.topchoice.com 
email: info@topchoice.com 

Toll Free 

1-888-219-2111 

(8:30 am - 5:00 pm PST) 



NetBuyer Marketplace 



SignllpToday! 



AnaServe Web Hosting 


-' Mutdplc TJ Connection* to LI Provifl>o 

Same-Day Domain Se^ttntwi (*-F) 
•' ».5\ Uptime Guaranteed 
4 Son Ultra n ***> Serven on AIM Backbone 
• Bay Network! flaifcbone Nod* H out en 
4 Graphical (KetKite Traffic Reports 


J proprietary Control Panel 

/ Mtcrower* FrontPage* 98 and NT Support 

■ Custom CGI Programming Avatiabte 

/ Java. PWU C/t— Supported 

4 Free Technical Support K V^al 

/ 24 « 1 Network Konrtoriwj MmJ 




Plans From $24.95 wa j 



(800) 711-6030 



www.anaserve.com 

(714) 250-7262 



A 



ANASfRVf 

The Future of Wtb Hotting 



A Great REPRINTS 
Review iiJEPRINTS 

Worth REPRINTS 
Repeatin^PRINTS 

Almost nothing influences buyers 

in the computer market as much _ „ ■■■tjI 
as a great product review, parti- Kg 



The Most Advanced Internet Service Available 

OLM — Light Years Ahead Of The Rest 

FREE EXTRAS 
WWWboard Installed • Graphics Counter 
Gucstbook installed • Shopcart 
Free for all links page Installed 

O True virtual domain 

• http://your-name.com/ 
Access to our SSL 

• Full POP mailbox 

• 200 Email aliases 

• Unlimited Infobots 

• Full T3 Connection 



$18.95/month 



Visit us for same day setup 
Contact us sal 



« 3 Gigs of monthly transfer 

• 150 megs of space 

• Anonymous FTP site 

• Weekly usage stats 

• Your own cgi-bin full of scripts 

• Front page supported 

• Realaudio • HTML script 
bonus for signing up online - code 226 

www.olm.net 
00-741-6813 



Almost nothing influences buyers 
in the computer market as much 
as a great product review, parti- 
cularly one in PC Magazine. 
That's because reviews are so 
essential to buyers when they're 
making product choices. A cus- 
tomized reprint of your review will 
have far more influence on sales 
than any other sales literature. 
Call Ziff - Davis Reprints at 

800-825-4237. 




DEDEHRITC 

nCi nlli I u 

DEDRIAITQ 

REPRINTS 
REPRINTS 
REPRINTS 
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Every & Minutes 

Someone Hosts with Hiway 



Every 6 minutes, someone votes Hiway the world's best 
web hosting company by trusting their site to us. 

Many are moving from elsewhere to take advantage of Hiway's 
world-class infrastructure, 24x7 technical support and 99.9% 
uptime guarantee. Some find that going with the world leader 
is just more reassuring. Everyone likes the fact that they don't 
have to pay more for these advantages. 

When it's time to host your site, think about the 1 00,000 sites 
we're already hosting. That's 100,000 votes of confidence. 
One every 6 minutes. 

Host with us today at www.hiway.com 



Hiway 



A £-2 



THE WORLDWIDE LEADER IN WEB HOSTING 

(800) 339-HWAY www.hiway.com (561) 989-8574 
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From as little as $19.95 a month, dual DS-3 connections give you 
speed to bum. Eighty megabytes of disc space give you mega- 
capacity. Guaranteed 99.9% uptime gives you superior reliability. 
And our 24 hour, toll-free line 

gives you the best §k From onl\ 

support in the business. ^- ^1S^ 

Clearly, all web hosti 



companies are not 



same. Let InterLand 



bring you the world. 



jui, iuh-iicc line 

i best <f From only 

s business. , ^19f^ 

eb hosting X/- Per """" h 

lerLand ■ \ W \i4¥Q( 

world Jl-^V *1 



Inter Land. he 

IkiO www.httrland.rnt 



A little more then ji 

InnerHost 
can effectively host your 
web site on a reliable, high 
performance Windows NT 
web server with the most 
advanced features available. 

Taking web sites to another 
level without leveling your wallet! 



; a web host. . . 

Windows NT and IIS based 
LIVE Web Site Statistics 
Microsoft FrontPage / InterOev 
Real Audio / Video Support 
Fast Internet Connectivity 
Active Server Pages / IDC 
SQL and Access Databases 
24 Hour Server Monitoring 
SSL Secure Server Support 



Ira 



1 .BBS. 751 .5273 www.mnerhost.com 
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HE'S GO J 

A WEBSI1 E. 

DO YOU? 

Best Support and Pricing in the Industry. 



Shouldn't Servio 
be Your Concern? 

NT Hosting plans start from 

$14^5 



I 



*Oom not tndud* Ml 
tnMfMC domain ragatrtt 



/month ' 



Active 3?t^», Pages 
Cold Fusion 3.1 
. ECommerce 
Shopping Cart 
eShare Chat Server'*'' 
RealAudio/RealVideo , 



NetBuyer Marketplace 



Sitcl Iostin g . net 

AffortLibU Excellence in Service 

http: //sitehosting.net 
Toll tree: (888)463-6168 
E-mail: info@sitehosting.net 
A Division of Dynolek Infoworld, Inc. 
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I SSL secure server access 
FrontPage 98 Support 



>' V v/'/.-f SERVICES 



Stuck in a webjam? *»"<* 

Land on the right orbit. 



Standard Features 




web hosting from $14.95. 
unix or NT. 



Multiple 0C-3's to UUnet, MCI & GTE Int'l • Powered by SGI origin 2000 
server • Your own FTP site • Your own CGI directory • 7500 Series Cisco 
Router • POP 3 accounts • Account "Control Panel" access via WWW • Daily 
Tape Backup of your data • Expert technical support • On-site UPS • 24-hour 
on-site monitoring • Same day set-up • No minimum contract • Excite Search 
Engine • 99% uptime & 90 day money-back guarantee • Toll free 
multilingual tech-support 

ff$ 9Net ONE Plan $14.95/mo. 

• 25 MB of disc space • 10 P0P3 mailboxes • 1500 MB of monthly data 
transfer, $.08 over • CGI library (counters, mailto forms, etc.) • SSI PGP ASP 
MIME Support • Dedicated Real audio/video server • Detailed Web Usage 
Statistics • Access to raw log files 

9Net PRO plan $39.95/mo. 

• 100 MB of disc space • 25 P0P3 mailboxes • ALL features of 9 Net One 
Plan Plus: • Dedicated secure server (SSL) • Cybercash and VeriSign support 

• Full ODBC support • MS SQL, MS Access, mSQL • Shopping Cart • 5000 
MB of monthly data transfer, $.08 over • Unlimited Domains with unique 
IP addresses (www.yourcustomer.com) • That's a reseller program with 
100% discount 



(jlf E?nwTaccourrts (0|f Park Your Domain FREE DEDICATED SERVER. Yours or ours from $99. 
$7.95/mo. 



One stop e-commerce solution, includes -u^ 
software, development, hosting, and a FREE qp 
listing in giantmall.com 



1-888-9NETAVE 1*201 *933*0765 CANADA 1 .888.260-7890 
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.9netave.net 




9NETAVENUE 




From Your 

FEB HOST 

More than a mouthful from $19.95 




WIN! PROXY 



PROXY/MAIL SERVER FOR WINDOWS NT/95 

• Connect your LAN to the Internet with 1 modem! 
• Just one phone line and one provider account 
1 Increase the throughput and lower your connection fees! 

• Safeguard your data with the firewall 
• Transfer all your e-mail with the built-in mail server 
• Free support by e-mail 
• Free 20 day testing 



THE BEST OF 
UNTUNES 

received from the Lantimes Testing Center 
Apr. 13 issue, Pg.32 



FEATURES: 

» Free Domain Name Registration 
» 90 MB of Storage 

• 3000 MB of Transfer 

■ 20 Email Accounts 

i Email AutoresponoerVForwaratig 

> MS FrontPage 98 Support 
» Actrve Server Pages 

> Detailed Site Statistics 

• CGI BIN 

> SSL Secure Server 
. Database Hosting 

• MSAccess&Sa 

■ Complete E-Commerce Solutions 



• CyterCash'Shopping Can 

• Streamng AudioMdeo 
•ColdFusion 

• MS Index Sever and Netshow 

• Multiple Fiber OpWT-3's 

• 99 9% Uptime Guarantee 

• Same Day Setup 

• 24x7 Tech Support 

• Daily Tape Backup 

• 30 Day Money Back Guarantee 

Call Today"' 

'Dedicated Servers Available 



ORDER ONLINE! www.winproxy.net 
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200 MB 6 Gigs $13.95! 



storage 



transfer 



per month 



-T-3 Backbone Connection 
-Secure Server (SSL) Access 
-99.9% Uptime 

-CGI Access & Own Directory 
-POP 3 / E-mail Accounts 
-Microsoft FrontPage Support 



-24 hr Domain Registration 
-24 x 7 Network Monitoring 
-Data & Power Backup 
-30 Day Money Back Guarantee 
-No Minimum Contract 
-S ame Day Set-Up 



-Shopping Cart / E-commerce .Reseller Opportun 



1-800-785-6170 ■H0STWAY.COM 



(561)994-3600 • http.7/vvww. wipe. net 

'Ask about our profitable reseller programs! 

W ridwulc Internet 



Gateway to Quality Webhosting 



1 
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HARDWARE: BATTERIES • BOARDS/COMPONEN 



Long-Life, Fresh 
Batteries, Overnight 



[ 



Visit us at the internet 1 

http: //www.usavegelt.com I 

e-mail: lnfo@iisavegelt.com 1 



call 800*874*1235 

IH H.U. 1I2-H3-I330 HI 212-4*34)35 (24 HOUI) 



Epson Stylus 600 S18S 

Epson Stylus 800 S269 

Epson Stylus Photo 700 S259 

Epson Stylus 3000 Si .699 

HP Laserjet 6L S349 

HP Laserjet 6P S599 

HP Laserjet 4000 S949 

Kodak DC 120/210 $579 

Olympus D500L $595 

Olympus D600L S849 

Sony MVCFD5 $409 

Sony MVCFD7 $609 

IBM TP 380XD $1,799 

Toshiba Libretto 70CT $1,449 

Toshiba 320COS $1,659 

Toshiba 780DVD $5,199 

Brother 1270 $199 



S&W Computers 
& Electronics Ltd. 



il HE 21 SfB&T, «f*V YORK M 10010 

e #tkomt Govnl and ImMultonal PO ; G$A ' G5 3SNJ79G 



1*800*4 MEMORY ' 

MEMORY 

jBWjjjjjjj 

we can BEAT 

ANY QUOTED PRICE 
IN THIS MAGAZINE 

rOHMtMOHW. 

* lifetime Warranty 
•No Credit Card Surcharge 
•No Restocking Fee 
CAll AROUND JM (All US!!! 

HnP://18004MEMORY.COM 



Si 

c 



Introducing CameraMate 

A CompactFlash Reader/Writer 
for under $100! 



This parallel port reoder features a printer pass 
through connection, a separate Type III PC Card 
slot, ond hi Windows 95 compatibility. Cad lor 
info on this and other digital photo solutions. 
Including SCSI and ISA readers and a wide range 
of PC Cord media. 




MICROTECH 

242 Bronford Rood, N. Bronford, 0 064711303 

800-570-9540 • www.microtechint.com 



nl Pnc« 



Compaq Ar mada 1 120T Aero 

Coma Ptenno 1010, 1020, 1030 

Pell XP.XPI 

pmimi owe 

2000 Caof9ooK96 Sni^s 



NiMH 2293 _$» 

LiON 21719 $249 

liON 23759 SI59 

NiMH 67'5 $139 



HP 



IBM 
IBM 



■ ! 



DmiBoo> 303 
Thwtpaa 70 IC IButterflyl 
Th.r.parj 560 

nnrtpad 750C, CS, TSSCf 



Vena 550 D 



•i 

; or. 

NiMH 
LiON 
NiMH 
r. mh 



(129 
$159 
$134 
$269 
$149 



1858 
6243 
6161 
8669 

ISj 

10791 5110 
liON 6273 J189 
LiON 6407 $219 
LiO N 1051 5 $239 
NiMH 5254 SI 25 
NiMH 5108 $129 
NiMH 5104 



NEC Vfrrsa 4000 Series 
Toshiba 400 Series 
Toshiba T700 710 720 730 
Twmhead Slimnole 5 Sc-i es 
'e niih " 2 : Sui EX 
Winboc* XP 
Mr* carry mry battery tor mry WoMtoafc Acer MR 
Ajnbra. Ams Ann. ATT. Austin. BCC. Bondwell. Chaplet, Chem 
USA. Chicony, Comma*. Compal, Compuadd Compudyne. 
CTX. DTK. Everea. Hyundai. Infolel Jena. Keydata. Krwi 
Computer. Leading Edge. Midwest Micro. Mitsuba. Olraerti. 

PC Brand Sagei US Flex, Verpdata, Viclor 

Baffmrs, auto power cords. AC adapters, 
port replicators, in-flight adapters, and mere. 

• . . . IB* 



G«ar Up k Gor™ 



l-800^Batreries ' 

* •'•» Gear Vp ft Go!' 
Web anient SAVtHM • www IMKB.mries com 
1-800-228-8374 • Corporate Pricin| 
Free recycling of spent rechargeable batteries 



NetBuyer Marketplace 



NetBuyer Marketplace 



NetBuyer Marketplace 



SDRAM DIMS (.stpfai 



SDRAM ■ 66MHZ, 1 0OMHZ. 10ns, !ns 

aM i77 PC- PC IX 

ice m ice 

out in » - - - 

leafcr S.M 22 » JS 59 

•.-«'■: J 11 35 « 71 » 

UHet in 71 IJ» ft 151 

Mate; J.JV 14) » 171 » 

tsoki im m m m aw 



CPU CHIPS 



mm 

Ma ii to M 

. .. ■ ■ :l tj. 

: --t:ur unw 

fv*w n M * 
PWjum ii 233 tl> 

Pro 200 
■■ H M 

:, . try, 



72 PIN SIMMS rmi.EDoi 





tans 


rmn 


I0IIS 


H12IM1 




1 


! 


11 


ziiziti 




13 


H 


IS 


niiiai 




73 


73 




Itl2 :. »• 




!: 


« 




'•I : HII 




ii 






H121MIE0O 




• 


1 




1 1 !2 1 MI EDO 




u 


12 




111? KM! EDO 




77 


ZZ 




1 1 37 17 MI EDO 




14 






MM- 17 1 




171 






• i 11 l Ml 




It 


i 


ti 


7i]«IMI 




3! 


zs 


?s 


1 1 14 16 MI 




IS 


IS 




iii!::»i 




ss 






ItlliUMI 




151 






30 PIN SIMMS 1 


IMI- 15 ■ IM 


i-sun ii 


■I - is) mi 


HARD DRIVES | 


KillWlE 


3 1G 


in 


IOC 


S16 


'I 


717 


se) 


■ 






Z49 


M 


■ 




MHI 


Ml 


«9 


sa 






717 


MS 


IB 


III 




H 


3 1 


IK 


III 


- ■ '. - ' 


M 


M 


■ 






MC 


IX 


IK 


S It 




zei 


349 


■ 




■ ■ ■ 


717 


1*3 


St) 




i 

tuaiw 


ii 
2 i 


19) 
IH 


741 
IK 


S IG 


'J , v - , 


M 


M 






» I. . 


M 


H9 


it! 




■ ■ 


2* 


M9 


■ 






M 


3!t 


IK 


S It 




«• 


•» 


74) 




T50CCECSP 


u; 


m 


741 




m 1 :: :i ta- 


m 


m 


14) 




il cc a 


ia 




'II 




m 3 : -7 


ta 


D) 


7a) 




«EC «1«U 


ti 


3 7! 


IK 


i It 


E« PV 


U7 


499 


9 




i:x 


«7 


m 


7a) 






4tJ 


(99 


74) 




M Mi 


:ii 


m 


741 




atcjki 


Hi 


*> 


'« 




PUUSOnr. 


ti 


IX 


IK 


1 It 


O ,7-i 3 Ml 


«• 


349 


'ii 




SrUUtP 


tn 


IX 


IK 


3 It 


— ' 1 • 


a 


149 


39! 






■ 


M) 


m 




10SMIM 


! 1G 


iX 


IK 


1 11 * 


■ 




H9 


399 




mini 


??; 


US 


■ 




pGE 


2S 


M 


391 




M S 


H 


149 


7* 




TetnnGSents 


lii 


4M 


74) 






77', 


MJ 


•99 




171 1!CS 


221 


H) 


■ 




'.' i ' 


77'i 


H9 


39i 




■raw 


Z1G 


Ut 


IK 


Sit 


: ; : i ' 


■ 


M) 


M 


ii 


fl 7E ram 


7ii 


a 






Z Stt!l«i 








741 



IH 
■ 



■- 1 - • 
«7S0 PntuetSIH 
ss) PtnxiKin 

ISO PwUmtZOHO 6969 

So rwaanrrs St*) 

25C IS6DU-10O 45 

ITS 0«2« S 

196 UK 

795 I5O00JM00 I WO 

•is IS2663DW mtm 

129 «-231M0 MO 



MEMORY! 



NOTEBOOK, LAPTOP MEMORY 



IP* BUY, SELL, TRADE, UPGRADE, ^tf 

We BUY all types of new/used or excess computer memory... 

72/ 168/30 Bin SIMMS, DIMMS ond Notebook Memory, Nird Drives and CPU chips. Call for a quote. We PIT yw. 



ALL PRODUCTS ARE NEW A FULLY GUARANTEED 



COMPAQ MEMORY MODULES 



IBM NOTEBOOK/LAPTOP MEMORY 
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■M 

DKltawLltl *n 
DEC Hilrae Lnri20C0 

DEC HiNosi VP 520525355*5.150*0 Iparsi 

irswMivfstoo. stzo 

KCIMeaff.CSSLSSCTS.lT5 



1116*0 
1116*0 



TOSHIBA LAPTOP MEMORY 



COMPAQ NOTEBOOK/LAPTOP MEMORY 



MO0EL 



AMI UPCRADED MEM0PT PRICE 



ArmMillOO 11201 1120 1125 
Anraaill30,11301lEDOI 
AirnaB I5I0DII '520OM '5S0DM1 
In-afli f 30 111C 0, i'3t 1 l'30T'jas 
Ajimm 77'JUl 7730M1 TTSODlfl 
ConeaiB 425 1733 
dmunlTS 125C «5CI 
CmuslOX 130a HOC I'OCX 
CoiliirilK17)t>77X 130C13aX 
Conuntot 

.1 5000 5100 5200 5300 
LIES* HOC CI 475CX 
11611.12) 

Pnsino 1000 101 0 M 1030 1070, 1M0 
Ptesano 1207 1210 16'C, 1615 MMM 



liitttauej 

H532«*i 
163261*0 
5163251*0 
I532«*0 
1115*5 
• 116*5 
1116*0 
111621*5 
1116*0 

iMZ«a*o« 

H'tZlIfcg 

ine*g 

11632*5 
53261*0 



■ 19139 "9 
2919S179 
19741S9 
395999199U 

•arM 

959)7) 
»»79 
395979 
3359.7999 
U*9» 

MM 

S547999 
»»7) 
731415 
UW139 



MODEL 


*«IT UPGRADED 


MEMORY PRICE 


1ATTERY 








Nimrtillon 


JnnsSOCr 7K1 


1161kg 


75 ii 


-HI 


-IcnMCCCiT CS S'.DCDS, COT 


L'i :. i-.' ..i.-.'.i ;..- 


Zj'ZZa) 


•«7l570Cr 53CCDT 


5163211 , l2llle) 


74I9I9-741IJ759 


25* 


'ernTOOCS TOTrSOAIlll 


11632*0 


SJS'I) 


275 251 


Terra 710COT rM TXCOT 


116<B»'l2lllej 


3454*9-54399 


27975) 


'rtn75>77' 77M3..7 


11632,K*5 


:i'!ii-!i 




-•vi ■37133' ';:::' 


S161251':21*5 


J559SVSS299 


n.'S) 


T21«Sees 


111621 ikg 


42*5*79 


tea 


-nist'iict 'iv -«>•«* 


1 H'-llTT*; 


391*7911! 


KM • 


'2100 '3*30 1313021 T360CCT 


11-6*5 


1*2*5) 


•Hl'llC! 


saaMTiins oscs noes nxi nscs 11532*0 


3959)9 


!)*'■ 


Saaen 20<ctS 205C73S Seta 


11532*1 


395*19 




Saxaa220COS 225 3J5CCS 315 


6!632ll12l«es 741979 1241542(1 


ibj a 


Sa*. 1*30 Saras TSOOSmn 


1 '632*5 


345* !9 


'9S30J 


Saaatj Patio US 160 


1163M1121*( 


311494154319 


■56 20! 


PsnroellOCT 620C1 


11612*9 


345*15 




Prnsaor6S0CT 660CT 


116326112Wei 


29-»7415»2«9 


2': 



OalLaTaraiCPiaillxT 

7. V .u ; 'ii». .,- 

0dlaea.ll 133 CCX 
DULaUeStLX M 
3«ntriHHP IPr mCCHt'665 - 

ijit. a-. <m 67 m *:■ an 

Epm AraoaM IK HtH )I0 
EtxOT*ar>r*o»ilLC25 1LD33 1SLC1-50 I 
Ceejiii arAarllQI 500 loo Senas 
'mtsa L«KW 500 (00 TOO Seas 
fans. Mom Cans Honer/i Mun 
Gam, 2TJ00 Ctaaraaol 133 
Oaaraei 2HO0 Sou Sims pan | 
Satraas Sov: Saras 2100 2200 ran 

eaewi soe mo )• oo zsco 

HrtactaC-Sm 

*aa>E Saras MMX Saras 



1 '632*5 
1516*5 
1163261*5 
11632*5 
111629*0 
1116*5 
116*0 

MMN 
MMMi 

116*0 
116*0 
116*0 
1116*0 
1'532*9 

mraaj 

iil6*j 
111532*0 
•6326t*0 
1116*0 
1163261*5 
1'632'WMe; 
'632«*5 
'63261*5 
•63261*5 

•MWal 
116*5 

wnke 
i MH| 

1116*5 
MHBa 
00 6Uag 

aaMai 



1924V 
•42451 
IlrMSaea 

' u V 
7' 71 51 a 
24U9*'79 
5164-29 

:7 Mattel 

■■ i a a - - ' 

541) 
142*51 
11147*129 
64169 
2451 
2451 ai 
222*51 
2451119a 
24WI9BI 

ana 
. •.••'• • 

U55V169 
ZZ2451ei 
241494199 

MM 

5411*21) 
U9419S 
5*11*219 
77 745i'-i-i 



nwai 

416*5 



DELL MEMORY 



WE ALSO CARRY. . . Loser PiMtr Mew/Can Memory/ 
Wws* (d hi (west Prices 



CararaanXPS MI66S U2O90 PI 13s 166s 






200s P!S3» 166. 200. 


1632*0 


»5) 


lataaataelKP60 P75 P90 Piodswi: 


aajrHaMi 


11117*59 


DanensoiXPSPIOCtlZOc 133c 161c 


111632*0 


111)2459 


XreP7STI00T|panirP««£l)0 
rxiraaeaaaXPSPiilSO PnZOOiaaaSs- 




411632U10 


11112*5) 


DawMK XPS Pro I50n IKSa 2O0n ifeopeasi 


111632I1IQ 


11.112*59 


■aaa hps an m rax . aai a: \ 


iiawMki 


54J41I9269 


CscpLnTSUiE'TISORUI: 


32 6l'7i*5 


MM 


Oajpaa 6L GU. M |Eda aextl 


111512*5 


'1112459 


Oataai GS. on. Ml fiaan tEaa hMJ 


111632*5 


11112*59 


Oraptti 57X1 GXpto 61)0 6200 lEoc, Esci 


iMiraaa 


5474115299 


PraarEdra2tM llOCil* Eki 


laaaMMMj 


5»79HS79»799 



The Memory Liquidators. 

Bu (800) 718-7755::]^^ 

' r T v Web: www.memoryliquidators.com or E-mail: sales@ml.win.net ' 

531 Mom St., El Segundo, CA 90245 Hi. 31 0-326-5656 • Fox 310-326-7790 • M-f 8 to 5; Sot. 8 lo 1 2 noon PST 

• We W« St« • Prir« i«t>^ to day 



.CT.C 
CTSC 5500CS 5-53 
Pwtmm iparsi MRX 
llcioi Mifc'uT.awtir.l P133 iparsi 
■era ata'w M P166MUI 
«■ ■or-, i n itaaaTaellaaoa I 
aalllnaaSBBaejelCtl 
IKUMstmlV.lt> 
*C Versa S Vera 200K D 220SC 
lit Vara 77H03 Saras 25X 2515 ipani 
6KVana2t)l Saras iparsi 
KC Vesa «300 1050 17tt7 12130 1230 
•EC «nsa 6000 6050 6030 
IK lapse ewes: 

a .;■ : a Braun-j- 

crwtp a-sm 
cr-vatp Saras 
342 Pi« Pi 33 
■r v ■■■■ - r - li 
laa>aaataa)iosoo 
SlurDlOX acsao. 3X371] 
Snap X1C 3020 3050. 3060 
Snap 6150 1650 K60, 7703 7760 

snajra hoo ano 

930CCD 'MO 

swtjoic MOarj 

Sfin' 47<C M"s *>: 

■a ,aa - m 

SranV«»3PC6-750C TOTt m 
tiiooo TiarjooE nioom 

Tl 5000 5IX 5200 SIX 

T1602C 603B 6050 6I6C 
Extsnu aSO 150T 155 1S3- 
Eramalto Sisiranlaae 
Exrm 553 555 560 565 5 'C pv. 

1: Exknsi 600 605 650 90C ' CCT esc 

IxMra aa Ma »>>i ■ tro,*- 

taaaorantPioo nn nso 
aaraj 

viwxtaxPC IP 
WrtosiXPS 

*.•£..:. >« ■ ■ 

ZanesZ-SraEXES 
MaaMrMM 



11632*5 

wtwaaj 

i-t-:v-5 

i (77V,; 
11132*5 

ntaaaa 

IrlMMaj 



i"63ZMaj aaji 



1116*5 
'63251*5 
1116*0 

i i tat] 

1 11633*5 
1116*5 
1-620*5 
111532*5 
MMM| 
1-63261*5 
i-i77ElV-7 



wm aj 



1-63261*5 
11-632*5 
1'132*) 
11632*] 
ll'S32*5 



MM '73 

1414-5 
14-3161136 
69 00 
U941S) 
U,»IM 
29U99 

mm 

Z2325II1 
527*17) 
UMI19 
Z9U4) 
19«129 
1969129 
291199 171 

aamtia 

3*5*71 
19539 
2*41 a 

213*7*3 ■ 

autia 

U641» 

223251 
47414129 
220651 
!251129« 
2ZM59I19S1 
MMM 

Itanaia 

324194179 
24(1 

mi ma 

ai6* 7*131 

MaajM 

,iii»-7'- 

S4-»*IH 
540*ia9 



»T9 



t'632*5 14W129 
111632*5 2232-51169 u 
22325111 
1459139 
1294169 



aaa 

matt 
MHMaj 



WMMj 
1632*5 
32MB) 

4'6Mn5l7*5 
AHttaj 



a*7) 

12111 
220251 

BMta 

77 7 ,i!-, 
52U99 
1*109 
5*7*139 
«5»179 
6*129 
I2D 
64114229 
22«l 
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BOARDS/COMPONENTS/CHIPS • COMPUTER SYSTEMS 



HARD DRIVE 



3.5* Hard Drives 




Wide SCSI Drives ■ - . Notebook Drives I « . Hot-Swap Drives 



I f mill 35434 
I Quantum 640AT 
I Seagate 385 1A 
Seagate 51080A. 
Quantum 31280S 
Seagate 3U7U 
Fujitsu 2952 £»t 
Quantum 32U0S 
Quantum 32160S 
Seagate 32122A. 
Seagate 32272N 
Seagate 32550N 
Seagate 32171N 
Seagate 32151N 
Seagate 32155N 
Quantum 32550A 
Seagate 32S31A 
Quantum 33200S 
Seagate 332324 
IBM OCAS 

Quantum XP345S0S 
Quantum 3432M 
Quantum 34320S 
Seagate 343424 



SCSI 1169 
Of $105 
(/SCSI 1239 
USCS/ S159 
(SCSI *179 
IttX 5249 
SCSI $119 
SCSI $229 
(SCSI $249 
SCSI $229 
USCS/ $239 
BE $129 
UK $129 
SCSI $209 
WOE $139 
l/SCSI $249 
USCSI $309 
USCSI $149 
USCSI $259 
OWE $159 



Fujitsu 2954-Ert 
Quantum 34301S 
Quantum VK34550S 
Quantum 3432011 
Seagate 15150N 
Seagate 34371N 
Seagate 34501* 
Seagate 34572* 
Seagate 343214 
Quantum 364004 
Quantum 36400$ 
Seagate 365404 
Quantum 38450S 
Seagate 386414 
Fu/ltsu 2949SW 
IBM 39100S 
Quantum 39100S 
Quantum 309100S 
Seagate 39173V 
Seagate 19101V 
Seagate 19171N 
IBM DGHS-950 
Seagate 118273N 
Seagate 423451N 



l/SCS/ $299 

SCSI $289 

I USCSI $289 

HIDE $149 

SCSI $259 

USCSI $349 

USCSI $439 

USCSI $399 

VIDE $139 

VIDE $179 

USCSI $309 

VIDE $189 

USCSI $409 

VIDE $259 

USCSI $539 

USCSI $539 

USCSI $559 

USCSI $659 

USCSI $629 

USCSI $759 

USCSI $629 
USCSI S1199 
USCSI $1199 
SCSI $1299 



Conner 1064W $149 

Seagata 31055W $149 

Micropenis 4221 W $189 

IBM 0C4S-VW $219 

SeJfate 325S0W $219 

Seagate 32155 UW $219 

Fu/rtui 29S4Q4V $299 

IBM 0C4S-UW $289 

Quantum 34300W-U $289 
Quantum VK34550LW S329 

Seagate 15150W S279 

Stagatt 34371W-U S399 

Fujitsu 2949Q4U $529 

Quantum 39100 W-U SS29 

Stagatt 4108001V $449 

Seagate 19171-UW $629 

Seagate 19101UW $759 

Stagatt 39173-LtV S629 
Seegete 4234511V $1299 



I IBM DBO4-2720 
I foshiba MK1926FCV 
I ros/ilba MK1926FB 
Tosnloa 1302M4V 
TosMba 1401M4V 
NrtacM 0*2374.-21 
TosMba 2104M4V 
TisMfta 3205M4V 
IBM D7C4-23240 
Hitachi 226432 
Fujitsu MND20324T 
Fujitsu 204047 
IBM O7C4-24O90 
Httactll OK227441 
Toshiba 4006M4V 
Hitachi 2274-50 
IBMDPL4-25120 
Toshibj 6409M4V 
IBM Dft4-28100 



Please call for 80-Pin 
wide & regular drives 

(Rang* from 1.0GB to 18.0GB) 



2.068 Conner 4324 $379 

4.068 Conner 4326 $399 

8068 HP 1533 $799 

8.068 Conner 8000 $499 

S.0G8 Sony 7000 $739 
10 0GB Quantum DL72S1399 

16 OGS Conner 4584 $999 



Adaptec 

1S42CP $165 

2940 PCI (/Wide $245 

2940 PCI Ultra $189 



Please Visit OUr Web Page BS3 fSP • 30 day money back guarantee 

for Everyday New tow Prices.' ~ :SXKr* 

vvnrvw.bas0nc0mputer.com ™™ .^K^t^,™^ 

E-Majl.-ivebrnaster@basoncomputer.com Hi bail 0118)727-9054 • fk (Bia)727-906S 



NetBuyer Marketplace 



16M32MB SIMMs EDO 19.39 

16MB32MB SDRAM DIMMs 39/49 
64MB 128MB SDRAM DIMMs 89/149 
NOTEBOOK RAM 

IBM Thmkpad 16MB/32MB 49/89 

Toshiba Satellite 

8MB/ 1 6MB/32MB 49/69/95 

Toshiba Portege 8MB 16MB 49/69 
Toshiba Portege 32MB/64MB 129/250 
Toshiba Tecra 

8MB/1 6MB/32MB 49/69/1 29 

48MB/128MB 195/369 

Sony 16MB/32MB/64MB ... 69'99'169 
Sharp 8MB/16MB 32MB 29:59 99 
We carry a vast selection oi memory products 
tot notebook and desktop computers 



DESKTOP COMPUTERS 



24»CO. seK FMvModenV 32MB EDO RAW 
Western Di grtat 4GB 1 1ms.540Oipm MDI t 44 
Floppy/ 16BfT Sound Blaster compattle sound 
cany Tndent 2MB Video 70 Wan Speakers/ 
Mm Tower Case/ 104 Keyboard wtndows- 
Ccmpatole. 3 Button Mouse 

Pentium 200MMX 650 

Pentium 233MMX 695 

Pentium II 2332667300 ... 779*799/899 

Pentium II 333/350 999/1099 

Pentium 400 1299 



(800) 801 -44622 



s.ilestuTmicriMiutlc't.corn 
MOW IVil? am - 7 pm pst, 
Sal: 10 am -2pm pst 
310-533-04% RUL 310-533-1706 



SEfflg 



W TTiTI 



Compaq 1060 Presano $998 

Compaq 1080 Presano P166 ... 1499 
Compaq 1710SB Presano P166 1299 

Compaq 1640 Presano 2149 

Armada 1592DMT P233, TFT ... 2450 I 
Armada 7770DMT, P233, TFT . 2850 

IBM TP600 3699 

IBM600P2-266 4295 

Toshiba Libretto 50ct/70ct 750/1199 
Toshiba 320cdt P233TFT 1999 

Toshiba 470cdt P200, TFT 2450 

Tofhlba 490xcdt P266. TFT 3199 

Toshiba 550cdt P266. TFT 3599 I 

Toshiba 750cdm P233. TFT 3899 

Toshiba 780dvd PII266. TFT .... 4699 
Toshiba Satellite 330CDS P266 1899 
Toshiba Satellite 330CDT TFT „ 2389 
SagerP233mmxCD121TFT . .. 1399 

Sager PII3O0CD15.1TFT 2995 

Hitachi P200mmx CD 56K 1499 

Hitachi P266mm« 13.3TFT 2899 



Seagate St31081A 1.08G 14ms. $99 
Seagate St32122a 2.1G 12ms .... 119 
Seagate St34321A4.3G 11ms .... 139 
Quantum Firebal 2.1GB 9.5ms . 129 
Quantum Fireball 4 3GB 9.5ms . 149 
Quantum Fireball 6.4GB 10ms ... 149 
Quantum Fireball 8.4GB 9.5ms .. 279 

Fujitsu 3 2GB 10ms 122 

Fujitsu 4.3GB 10ms 133 

Fujitsu 5 2GB 10ms 155 

Fujitsu 6 4GB 10ms 169 

Samsung 3 4GB 10ms 116 

Samsung 4 3GB 10ms 130 

Samsung 6.4GB 10ms 159 

Western Digital 1 6GB 12ms 102 

Western Digital 2 1GB 12ms 117 

Western Digital 6 4GB 9 5ms 173 

Notebook 2 5' 4GB 12ms 286 

Notebook 2 5' 5.1GB 12ms 429 

Notebook 2 5' 1.6GB 12ms 126 

Notebook 2.5' 2.1GB 13ms 160 



Sony Multiscan 10OSF 15' S250 

Sony Multiscan 200GS 17" 589 

Sony 400PS 19' .25 849 

Sony500PS2r26 1299 

| NEC Multisync M700 17" 539 

Viewsonlc V773 17- 329 

Viewsonlc PT813 21' 1299 

KDS 21' .28 699 

AOC15* 149 

AOC 17" 26SPK 299 



1 800 801-4622 • www.microoutlet.com 







PRINTERS 



Epson Stylus Color 400 $145 

Epson Stylus Color 600 1400dpi 185 
Epson Stylus Color 800 1400dpi 269 

HP LaserJet 4000 1099 

HP LaserJet 4000 TN 1549 

HP DeskJet 890CXI 385 

HP OtficeJet 300 print/fax/copy ... 395 
Okldata OkiPage 6e Laser 600* 299 
Citizen 9-pin dot matrix 159 



SCANNERS 



Umax Astra 610P W/Photo Del $99 

Umax Astra 1220P 139 

Microtek Scanmaker E3 119 

Mustek 600dpi 89 

HP ScanJet 6100c 699 

HP ScanJet 5S 189 



DATA CONVERSION 



SOLUTIONS 



We Take on 
Impossible Projects 
& Deadlines! 

• Cost Effective Long-Term Outsourcing 

• fortune 500 Dients 

• Same Dau, Service In Host Cases 

• World Class Software Developers 

• Over 10 Years of Experience 

1(800) 4-FRIDAY 

FRIDAY'S COMPUTER, INC. 

HH .91-447-358 
email • frirJaqscomputer@compuserve.com 



NetBuyer Marketplace 



WHOLESALE 

PC Supply, yout wholesale 
computer parts resource, sells to 
Corporate, Government, Educational, 
PC and OEM resellers only. 

We offer all types of OEM and 
Bulk computer parts, peripherals 

and accessories such as 
motherboards, CPU's, hardrives, 
memory, video cards, networking, 
multimedia, and software. 

For more information, check out 

www.pc-supply.com 
888-873-PCPC 




PI I Deals 

Motherboard CPU and AGP VBoard 
266 - S315 300 - $399 

Add an AT Case to any for $ 45. 



We are an Intel Proeataor Dealer , 

CPUs 200 233 266 300 333 - 

$102 $114 N/A N/A N/AI 
M/A $175 $199 $199 $399; 
AMDK6 N/A $79 $101 Call M/A« 
CYRIX MX $50 $60 $78 $109 NtrV, 

Western Digital Memory 1 
Hard Drives 72p 168p } 

Z5GB119.-32GB129. 16MB 14. - . 

UfiB170 32MB 29. 30. • 
,™, 64MB 95. 76 • 

8.4 GB 249.(BM) 128MB - m \ 
Barebones. Hard Dtsk. Multimedia. Networking & more a 

DIPComputere \ 
S800-241-2093; 

or order on-lne at a 
www.dlpcomputers.com • 

Mon to Fn 10 am lo 6 pm and Sat 10am to 2pm EST | 

Pjlcaia£iaiotfay^tioa»rj&26 _ 



NetBuyer Marketplace 



Location: I http://www.netbuyer.com 



SHOP THE WEB 

at NetBuyer Marketplace, a 
searchable database of hundreds of ads 
for everything computer related. 

Go to www.netbuyer.com and click on Marketplace 

I Marketplace 



NetBuy 



NetBuyer Marketplace 
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INPUT/DATA ACQUISITION/BAR CODE/POS 



WWW. 



BARC0DEHQ.COM 



Bar Code Labeling 

LabelRIGHT Software $295 

• Any Format, Any Label. WYSIWYG 

• Formats for Sears, K-Mart, Penneys, WalMart, EIA, AIAG, etc. 

• Code 128, UPC/EAN, 2 of 5, Codabar, Code 39 

• Lines, Boxes, Rotations, Color, PCX, BMP, etc. 

• Simple Custom Operator Interface 

• Prints to LaserJet, DeskJet and Dot-Matrix. 
•DOS Version too - only $279 




2345"67899"" 8 



2 of 5 




Bar Code Fonts $199 

• For Windows and Mac 

• Insert bar codes into any font based Windows program 

• Prints Code 39, UPC/EAN, Code 128, PostNet, Codabar, 

• Hotkey Desktop Translation or DLL for Programmers 

Bar Code Printers 

• Complete Package - $895 

• Thermal Transfer Printer for Bar 
Codes, Text and Graphics 

• Includes Windows or DOS Software, 
Cable, Labels and Ribbon 

• Up to 4 inch label width 

• High Speed and Industrial Models Available 

Wireless Readers 

• Cordless On-line Scanning 

• Transmits up to 100 feet 

• Complete One-Way Wand- $595 

• Two-Way Laser with Base- $1650 
✓ • No license necessary 

y : 'j/Lr* ' Base attaches as a second keyboard 

S'^^B • Serial attachment also 

Wireless Terminals 

RF Data Terminal 

• 1 ,000 ft. Range (1,000,000 sq. ft.) 

• Scan and Key Data On-line 

• Computer Sends Display and Triggers 
Voice Messages on Terminal 

• All Programming on Host(VB, C, Access, etc.) 

• Bar Code Input by Wand, Laser or CCD 

• Base Station -$845 (up to 16 Terminals) 

• Complete Terminal with Wand -$1215 

• With Integrated Laser Scanner -$1790 






Fixed Readers 

Keyboard Wedge Wand $299 

• Attaches as second keyboard 

• No software needed 
•For Windows, DOS, Mac 

• Code 39, UPC/EAN, 128, 
2 of 5, 93, Codabar, etc. 

• Wand, Laser, CCD, Slot Badge and Magstripe 

Keyboard Laser Reader $659 

and Shoot" Reading 

• Decoder Built into Laser 

• No extra box 

• For PC and Mac 

• Code 39, UPC/EAN, 128. 93, 
Codabar, Interleaved 2 of 5, etc. 

• Lifetime Warranty on 
Scan Element 

• Withstands 5' Drops to Concrete 



Laptop Laser Reader $795 

• Does not Draw Power from Laptop 

• 4 AA Batteries in Handle or Uses Wall Power 

• Attaches to DB-9 serial port 

• Supplied Program makes Scanned Data Appear as Keyed 

Portable Readers 

Batch Data Collection Unit 

• 54K Unit with wand $759 

• Scan and key Data to Memory 

• Battery Operated (3 AAs) 
•Upload collected data to host 

computer - serial or keyboard 

• 2 Built-in Inventory Programs 

• Patented Voice Prompts 

• XModem Serial Upload 

• Windows and DOS Uploading 
Software Included at No Charge 

•Easy to create custom prompts 
and custom voice messages. 

• Cord Attached Wand, Laser or CCD 



• 64K Built-in Laser Model $1 299 

• Laser Scanner built-in to top 

• One hand scanning 

• Right hand or Left hand 

• Eliminates cord and separate scanner 

• Very rugged and lightweight 

• Windows and DOS Uploading 
Software Included at No Charge 

• Lifetime warranty on scan element 





Ordering is Easy! 1-800-345-4220 

Europe Phone: (3531 1 6614 566 • Fax: (353) 1 6614 622 • USA Phone: 408 458-9938 • Fax: 408-458-9964 • www.barcodehq.com 



• 800 Tech Support 

• 30 Day Money Back Guarantee 

• 2 Year Warranty on Readers 

• Free, Same Day UPS Blue Shipping 

• Direct from the Manufacturer 

• Better Support Service, Advice 

• 13 Years of service 

• Widest range of Products Available 

• See Website for Complete On-line Catalog 



Sales, Service and 
Support Direct From 
the Manufacturer 




Call For Free 
Catalog And 
Bar Code 

Primer! 




ORTHINGTON 



DATA SOLUTIONS 



NetBuyer Marketplace 




We will beat ANY 
Advertised Price! 



BarCotfe 




Discount 

Warefiouse./nc. j 





1 800 888 2239 
Call for a FREE Catalog! 



MONTHIY SPECIAL USE 




RECEIPT PRINTERS 



STAR 
SP212FC/FD 
Receipt 
Printer 



StarSPJItfGTO 
SWTSPJ12 

. , -v 
Ep«n TWTH 



UK 00 
$J»W 
1349 M 



Our Best Selling 3" 
Decoded CCD Scanner 

• i' mim K*n fmta 




dm ceo m $12*00 

rjMCCORSaj $19508 

(We* Up STO10 $216 00 

WtttiMynSTMOOLR $39500 



BAR CODE PRINTERS 



Eltron 
LP2022 




Eltron 




MM Solution! 


LP2042 


$475 00 


-.3, j- Mm 1 SanMl 


LP2142 


1575 00 


BO2420 IS49 CO 


LP2622 


$475 00 


BO4220 $649 00 


TUP2622 


$550 00 


BT2420 $649 CO 


TIP2642 


$575 00 


BT4220 $749 CO 


Zij-jrr-.ll 






Proa*. Ma« M22 $T6« 00 


PradigyPluiPII (2195 00 


Ov«bon VI 


SW9 0O 


Wagro2B12 $995 00 




*Hii.i.H'.umj.in.TTmn 



CASH DRAW'.' 




If you don't see it 
here... call us! 

9841 York Alpha Drive-Unit C 
North Royalton, OH 44133 
Phone: 440-582-1144 
Fax: 440-582-1177 
Email: sales@bcdw.com 
Website: www.bcdw.com 
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INPUT/DATA ACQUISITION/BAR CODE/POS 




Label Design Software 

• Pull range of Bar code capabilities 
■ Full featured label design 
software for Windows 



6J ABBBB 

nnnniin 
nnnanu 
nanaaa 
QOQlAA 
□ ODD « B 
OBO * ♦ • 
OODna 




Portable Readers 

• Operates on one 9-volt battery 

• 54-key alpha/numeric keyboard 

• Date and time stamps 

• Auto power off with resume 

• Incorporates American 
Microsystems' 
industry-leading 
decoding 
algorithm 



12345"67890 



1,1} £ 



Vlhe 




CCD Packages 

• Very fast and accurate 

• No moving parts to break 

• Completely solid state 

• Ergonomic design 

• Very rugged and durable 

• Less expensive than lasers 



[ill!*! 

"American 



m I c 



ROSYSTEM5, L T D — 

phone 817 571 9015 • fax 817 685 6232 

800 648 4452 WWW.AMLTD.CCjv J 



Special Dealer/VAR Discounts • 30 Day Money-Back Guarantee • 15 Years in Bnsiness 




PSC • AEDEX • METROLOGIC • DATAMAX • EPSON 



Barcode Solutions Just Got A Lot Easier 

POS Peripherals 

Printers & Consumables 

Service & Repair 



q- pj Keyboard Wedge Solutions 
(/> 



I 



^ Hand Held 
*t Laser Scanners 

1 starting at... $259 

-60mm or 80mm 

%«<CCD'8 
4' depth ornrld .J J99 

Hewlett Packard 
Wand Readers 

$179 

IMlJIIIlill 

DAWJlSON 



I Innovative 
' Omni 
Directional 
and Single 
Scanline 
Capability 



800-375-9063 
215-396-0308 

www.dattvttion.com 



C.ITOH • UNITECH • CHERRY • PREH • ITHACA 
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bar coding 
windows 



bar code fonts 



label worUs 



S149 



S279 £P 



roUSB On Cna>i, print tu a ■ '.V rj , 

|S229 



wand reader 



I V ie.*tarrl iWfllMrltttt*) Wt*l * mKlt 



i ,nUh*rgm i ft* wwnntu 




I ccd reader 


S295 




|»MtdS'tt m^or 




laser reader 

■^e^^^r^r^w w^r^pwr'^rw^"*' www** 


$495 



Call for FREE Information 

512.219.7768 

Fax: 512.219.7769 
sales@riversedge.com 
http://www.riversedge.com 



riversedge 



\ 5 Your Bar Coding n—to] 



Free 132 Page Catalog 



I'Best Prices • Volume Discounts 
\ • Your Own Free Technical Consultant/ 

I • Toll Free Technical Support 
1 • No Hassle Money Back Guarantee 
1 • Same Day Shipping 

BBBBBlBaP 
\ www.systemid.com / 

800*397.9783 
972*516* 11001 




Copyrigh 



INPUT/DATA ACQUISITION/BAR CODE/POS • NETWORKING • PERIPHERALS • SECURITY 




• Guaranteed 
Quality 

Microstore 

800-962-8885 



FAX: 507 
665-2604 



Wrist 
Supports 



LE SUEUR. 
MN 56058 



POINT OF SALE 

Inventory Control 

Software & Hardware for: 

1 f*— TB ' Retail/Wholesale 
' 1 j ~j n| ' Mail Order 

" . internet Commerce 

^^^^ - — « 'Rentals 

' • Service/Repair 

j | 1 • Manufacturing 

- - • • Kiosk Development 
Fully Integrated Accounting • Multi-Site Polling 
Demo's available on web site or CO Rom 
Barcode Readers • Receipt Printers 
Cash Drawers • Mag Stnpe • Ribbons/Paper/Labels 
Credit Card Authorization & Deposit Software 

www.posdirect.com 

(800) 622-7670 • sales@posdirect.com 
(618) 985-8237 vox • (618) 985-3014 fax 

cipher® 

Authorized Distributor 
Retail Technologies 




Save on 

Bar Code 
Equipment! 



=CSA 





Solutions from: 

Mag Stripe Readers $99 
CCD Scanners $99 
Wand Scanners $99 
Windows Bar Code Fonts $99 



Plus great prices on 
other auto ID items! 




PSC 
QS6000 
Laser 
Scanner 



III llllll Hill Hill mi 

Title 8a business! 

East: 1-800-826-1688 
West: 1-800-228-9487 sales@itsco.net 
Fax: 1-714-990-2503 www.itsco.net 



inn mil mil 



mini 



iiiiii mi nun n n 

International 



■f«f^L^ Technologies 

f W & Systems 



NeitJuycr Marketplace 



Windows POS That's Affordable & Easy to Use 



Solutions for 1 store with 1 register to 9,999 store with 999 registers 
& Back Office Stations with 32 bit Windows platforms 

MTI has helped over 20, 000 retailers increase profits for the past 16 years 

• Reduce Theft • Reduce Over/Under buying 

• Inventory Control • Purchasing/Receiving 

• Pricing Accuracy • Accounts Receivable 
• Warehouse Management • Back Office Systems 

• Data Import/Export • Point of Sale 




Two Time Winner of the 
Software Publishers Association 
Star Search Award 



We're also looking for the BEST POS Dealers ii the USA 

The list it Everything Win.iws 1.1, nli.iwi IS I Williws IT, HI, WM, ir III 



Visit Oiir Web Site at WWW.HltjpOS.COm 



800-767-4367 



i m X. S — 301 948 8800 Fax 301 948-9125 e-mail: mtipos@mtipos.com 

Micro Technology Industries, Inc „< for 0ur Reseller pack** 

200 Girard Street, #212 • Gaithersburg. MD 20877 We have xrms ™<" ltr J 

NetBuyer Marketplace 



*~BtttbebESr 



For ease of use, superior technical support and the absolute best pricing lor 
BARCODE SCANNING EQUIPMENT... 



9 m . L M M L A v 



PLUG AND PLAY!!! 

Wand/Decoder $115 Intelligent Wand $125 80mm CCD Scanner $135 
Symbol Laser Scanner $299 2 Track Mag Stripe Reader $115 

For More Information See Us at: WWW.ZebliX.CO 111 

e-mail: sales@zebex.com Resellers on, 



908*159*2070 Fox 908 359 1272 



ZEBEX America West Newport Beach, CA 
714 474 9595 Fax 714-474 9550 



PI 



MOST POPULAR PROGRAMS 



F!AfJ 
NO 




IMAGINE THAT 

St. Augustine. Fl 32086 

www.goodidea.net 
904-797-6600/LO.C.K .fax 




Software Developers! 



PROTECT Your 

Software. 

INCREASE YOW 

Revenues. 

With software piracy costing you 50% of your revenues, you 
can't afford not to protect! HASP* is the industry's most secure, flexible 
and easy-to-use software protection solution - rated #1 by the NSTL! 
HASP will help you increase sales, control distribution, prevent piracy, monitor 
network licensing, and much more! 

To learn how you can easily sell more software - call now to order your 
HASP Developer's Kit! 

North America www.aks.com 

800-223-4277. 212-564-5678, Fax: 212-564-3377 
E-mail: hasp.sales@us.aks.com 
International 

+972-3-636 2222 Fax: 972-3-537 5796 
E-mail: hasp.sales@aks.com 



ALADDIN 



The Professional 's Choice 



, duy/Sell/Trade, New & Used 



mil 



> Switches • Hubs 



Visit Our WEBSITE 

for o complete 
listing of products at 
wwvr.biiint.com 

m Mm. * w " °*" 

M (31 S) 4SS-9606 ,el ( 97> ) 667-4936 
r u (315) 458-9495 * W 663-0607 



Business Information Zygoun International Inc 



NetBuyer Marketplace 
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SOFTWARE: EDUCATION • GENERAL • SECURITY • SERVICES: DATA CONVERSION/DATA RECOVERY 




Lost Data? 

Data recovery through your modem 
in hours -not days -only from Ontrack. 



Our Remote Data Recovery Service 
takes the steam and sweat out of losing 
your data. There's no need to send in 
your hard drive and wait Call us. We'll 
connect to your computer through your 
modem and get your data back - and 
you'll feel better fast 

Remote Data Recovery is part of our 
complete range of hi-tech data 
recovery services. 

Ontrack. 

Droning Data Reicvrty SohiTltwu UbrUwidr 

1.800.872.2599 

www.ontrack.com 



CONVERSIONS 
DUPLICATIONS 



Tape 9-Track • 3480/90/90E • 
DLT • QIC • 8mm • 4mm 
Disk CD-R • 8" • 5'A" • 3V4" • 3" 



Convert DP records/fields 
Convert legacy WP 

IN A 3 ' 

hurry -7 data via FTP site or BBS 



800-357-6250 



phone 31 7-842-2077 ext 300 

fax: 317-842-8294 

web http://www.shaffstall.com 
e-mail: support@shaffstall.com 



Services <S Systems Sales 

since /^ S SHAFFSTALL 
1973 \Z> CORPORATION 

7901 East 88th Street 
Indianapolis IN 46256 



NEVER LOSE 
YOUR DATA! 

DPS 

data protection services 

Automatic Off-Site 
Backup Over the Internet 

Free 30 Day Trial 

www.dataprotection.net 
or call (800) 267-1664 



NetBuyer Marketplace 



WHAT YOU DON'T KNOW 
CAN HURT YOU!! 



HACKING, COMPUTER THEFT, WEB 
CHAT, GAME PLAYING, PERSONAL 
EMAIL, INTERNAL ESPIONAGE, 
WEB BROWSING, DOWNLOADING 
QUESTIONABLE MATERIAL, etc. 



CD Duplicators 

CD-R, DVD-R, Media, CD Printers 




LOW COST 



CD-R, DVD-R. 
3.5" DISKS 



FAST 



24 hour 
CD + Diskette 
Duplication 



of Automatic 
CD Duplicators 




Multimedia Recording Systems 
610/594-1603 fax 610/594-6199 



Check out our online catalog at http://www.gomrs.com 



NetBuyer Marketplace 



Desktop Surveillance 



MONITOR & RECORD ANY 
OR ALL DESKTOP ACTIVITY 

OPERATES IN STEALTH 
& PREVENTION MODES 

MONITOR & RECORD BASED 
ON TIME or EVENT) 

NETWORK SCALABLE & 
FULLY CUSTOMIZABLE 



800-274-3785 or 813-547-0499 
wT00LSTHATW0RK.com 



T»chAisi*t. Inc 11350 66th St Sle 105 Largo. FL. 33773 

NetBuyer Marketplace 
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SOFTWARE SALE 


Microsoft Office 97 Std 


$200 


Microsoft Office 97 Pro 


S300 


Microsoft Office 4.3 Pro 


$240 


Microsoft Win Svr.NT 4 


$450 


Microsoft WinWrk.NT 4 


$150 


Microsoft OfficeMac98 


$290 


MS Visual Basic Pro 5 


$150 


MS Word/Excel(Each) 


$155 


MS Project 98 


$260 


Adobe Photoshop 5.0 


$350 


Adobe Pagemaker 6.5 


$300 


Adobe Illustrator 7 


$200 


Macromedia Freehand 8 


$200 


NetObject Fusion 


$150 


AutoCad LT W/97 


$320 


Visio IntelliCAD98 


$270 


SOFT PRO 




1(800) 876-7529 


AD irMlrniMt jir pnapcm i4 thru rrtpcvtdTt 
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. 1998 






Uttn IcaMlttra, 



• Earn B.S. and M.S. in Computer Science 

• DISTANCE EDUCATION 

• Obtect onenled B.S. program 

• New courses in Java. Networking, 
HTML. MIS ii . 

• Approved by more than INSTITUTE 

2L c TTc™ « ccmnS 

• Follows ACM/IEEE guidelines SCIENCES 



Free catalogue 
1-800-767-AICS or 
http://www.aics.edu 



a 



nuamn 
MHUEl 




I Over 10 years of experience with clients 
worldwide (HP. NASA. & FedEx). 

• We've recovered more than half a 
million megabytes of lost data. 

■ You only pay if there's a recovery. 

■ Call 24-hours a day. 




LAZARUS 

DATA RECOVER** 

Working at the speed of business. 

800-341 -DATA 

NetBuyer Marketplace 



Distance Education / Home Study 

ACCREDITED 
B.S. DEGREE 

In 

Computer Science 

or 

Computer Engr. Tech. 

Easy-lo-study lessons written by the 
Grantham staff, and supplied to students 
along with software and instructional 
assistance and personal help by mail, 
phone, fax. Our emphasis is on teaching 
you and guiding you to professional 
competence as well as your B.S. degree. 

VA Approved. Our 48th Year 
Accredited Member DETC 

Catalog, Toll Free: 
1(888)423-4242 
GRANTHAM 

College of Engineering 

1 mntham Colltgt RJ , Slulril. I A 7IUW.S?(I) 

E-mail: gce@grantham.edu 
Web site: http7/w\vw.grantham.edu 
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Copyr 



DATA CONVERSION/DATA RECOVERY • SOFTWARE DUPLICATION 




Get your CD duplication 
costs under control. 

If you're looking for ways to reduce costs and save time on CD 
distribution, it's time to change the channel. To MEGASOFT. 

We offer the complete set of CD replication solutions - from CD-R to CD-ROM, 
CD-Audio, Enhanced CD, and DVD. We provide turnkey project management: 
mastering and replication, custom and on-demand printing, innovative 
packaging alternatives, warehousing, distribution and fulfillment. 
And because we offer CD, diskette and online distribution, we can 
help you choose the most cost-effective combination for your projects 

Call or visit our Web site today to request an estimate or our free 
Project Planner. When it comes to lowering total costs, 
nobody else comes remotely close. 

Ask about our innovative 
C-ShelV packaging for CDs. 



^MEGASOFT 

www.megasoft.com 

1-800-222-0490 



H 

Ul 

TAPES • DISKS • CARTRIDGES 
DISKETTE/TAPE DUPLICATION 



NDC CONVERTS DATA/DOCUMENTS 
BETWEEN MORE COMPUTERS 
THAN ANYONE ELSE !!! 



3480/3490E»DLT«8/4MM 
QIC«TK5GY70/85»CD-ROM 

IBM, DEC/VAX, APPLE, WANG 

H Lotus. Access, SQL 
SAS, SPSS 
DC61 50/6525 q 

H mainframes 
FTP, 9-track 
AS/400, ORACLE, CP/M, UNIX ... 




Mis foMM 

mm 




Oly. 100 -$3.40 
One Color / Includes Setup 
2 & 3 Color also available 



3. Duplicated CD-R 



Qty. 100 -$6.90 
Copied & Verified/ 1 Color Printing 

"You'll Like Our Pritej- 
You'll Come Bsek far Our Service!" 



NATIONAL DATA CONVERSION INSTITUTE 

S E. 16th Str., NY, NY 10003 www.ndci.com 

(212)463-7511 

AMERICA'S LEADERS IN DATA CONVERSION 



^ DIVERSIFIED SYSTEMS GROUP, INC. 

800-255-3142 

Visit our Web Site: http://dsgi.com ■ e mail: info@dsgi.com 



Net Buyer Marketplace 




DATA RECOVERY 

Lost your data? Don't panic, call: 

800-886-2231 

k/hcn t^ou. algofutzfif must haw ^our- data l>a&£/ 



♦ Recovering your data is our 
only business 

♦ 14 years of experience 

+ Over 30,000 successful data 



recoveries 



♦ We recover data others give 
up on or simply abandon 



♦ All operating systems 
and media types 

♦ 24 hours, 365 days 

♦ Free evaluation 

/>*ee data rtcotKf-u tijK aitd adv-ist: 
www.dataraechanix.com 



DATA MECHANIX 18271 McDurmott, Building B, Irvine CA 92714 
telephone: 714-263-0994 facsimile. 714-263-1549 



"I rlo thank you for all your 
effort. Total Recall is an excellent 
name lor tlhil is cxtully to/iat 
you accomplislied. " 
-D. Watson. Ft. Wayne, IN 





Win95+NT, DOS, MAC 
Novell, OS/2 

• Flat Rate 

• No Evaluation Fee 

• 1 8 years Experience 

• 24 hr. Service 

Available 

• Call us lasti 



800-339-341 

561-691-0019 • 561-691-0014 
www eco-datarecov com 




LOSE 
SOME 



800-743-0594 

www.recallusa.com 
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ATA RECOVER 

2462 Waynoka Road Colorado Springs, CO 80915 
TEL: (719) 380-1616 FAX: (719) 380-7022 
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CD-ROM 
EXPERTS 

Standalone CD Copiers 



ON • MISCELLANEOUS: SUPPLIES 




• CD copies as low as 67$ 

• Printing and Packaging 

• Bulk Disks and CD-Rs 



PRINCET0N 

D,s 800-426-0247 

^^^www.princetondiskette com 



NetBuyer Marketplace 



DISI-R/M 

Full Services For Flectronic MediB 



MASTERING REPLICATION PRINTING 

CD-ROM • DVD • AUDIO CD 



• CD-ROM One-Offs: Some Day ■ On Site 

• 1000 CD-R Duplication: Nexl Day • On Site 

• Video Compression: BetaSP & VHS to 
AVI, Quicklime, MPEG1 & MPEG2: On-Site 

• DVD Pre-Mastering: On-Site 

• DVD-R Disc Duplication: On Site 

• Replication from 1 to 1,000,000 discs 

• Personalized Service: Oulto Sight; 



800-815-3444 



In New York City col 21 2-730-21 1 1 
www.digirom.com 

NetBuyer Marketplace 



^ ONE STOP CD-R OUTLET 



CD Recordable 

MNLTechnologies 




f - M Order via the iueb r--j 
www.mnhKk.com 

888-665-2371 

305 S92 M9 fax 305 507 1199 



s« SECURE WEB ORDERING • 



CopyPro Load & Go! 

CD & Diskette Duplicators 



New! CD-R 3500XL 

CD Duplicator ey 
100 at a time! ^ 



Standalone & 
PC-connected 
from $6495 



Hi-capacity 
; 450 CD 
Duplicators | 
Available! 



• Manual CD-R Duplicators from $2995 

• Floppy duplicators from $1 295 

• CD-R ft Diskette Media Best Prices! 

Tel: 510-689-1200 Fax: 510-689-1263 
sales@copypro.com www.copypro.com 



1-800-887-9906 




ISroW'* 




Integrated Software Services 



3822 WEST 1987 SOUTH • SALT LAKE CITY, UTAH 84104 
801-975-9411 • FAX 801-975-9394 • 1-800-732-3475 



Tired of expensive cartridges? 

Inkjet 

Southwest 




'HP 'Canon •Epson 
•Lexmark 'Apple • DEC 



•Save 90% on quality lnlc|et Inks 
Refill for 1/ 10th the price I! 

•Factory New Compatible InkJet 

Cartridges loi Canon, Epion. Apple 

•Save 30-50% on laser cartridges 



Visit us online or call. 
1-800-447-3469 

www.inkjetsw.com 



• Computer • 
Support System 

We are a new innovative company in the 
computer Industry, specializing in all makes 
,_ ft models of sales ft services 



IBM PS 2 Keyboard 

IBM Terminal Keyboard 3151. 3153 

IBM Laptop 

Compaq Enhanced Keyboard 
HP C3758-A Keyboard 
NCR H0150-Standard One Keyboard 
Gateway 2000 

Digital Models LK201, 401, -AA 
All Wyse Terminal Keyboard 



a Fuu Range of Technical 
Support Service to All Systems 



It we can be ot any service to your Organization. 
Please contact CSS at the to/owing 



Phone 201 217 1982 
• Fax 201 217 4427 • 

email kamin68466waol.com 

2801 Kbmot Bud., Sit. A6* jEtsrr On. NJ 07306 
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The fastest 
Turnaround 



DISKETTE 
DUPLICATION 



Count on our RcliaNc. Wom-l-'nv Sen uv' 



SOFTWARE 
PACKAGING SUPPLIES 
& FULFILLMENT 



Printed Sleeves. Labels. Vinyl Pages. 
Mailers. Licence Agreements. 
Shrink Wrapping. N Tailing, etc. 



CD-ROM MASTERING 
& DUPLICATION 



One-off CD. Small and Large 
Volume duplication and Packaging 



MEDIA CONVERSIONS 



2500 Word Processing 1-ormals, 
Disks, 9-Tracks. W8().Co&rado.<.)l( si I, 
8mm, 4iii[ii DAT. TKSO.C X R Scanning 



BLANK DISKS/CD-ROM'S 



Will beat any advertised price! 
COMPANY COMPENDIA inc. 

1-800-374-DISK 

Ph: .M2-419-877I Fax 312-419-1390 



COPy CDs ON yOUR DESKTOP! 



Champion Comet ► 

• Hands-Free CD Prlntlngl 

• 50 Disc Capacity 

• Bundled with the Fargo Signature Printer 



(Comet tooder 
aisojoSd 
seporofsfy) 




< TraxCopier EL 

• Desktop CD-R Copier 

• 50 Disc Capacity 

• Ultra-Simple to Use 





► ► CD-R Copiers 

starting at $1395! 

I CHAMPION IS YOUR MOST EXPERIENCED SOURCE 
FOR DUPLICATION EQUIPMENT, SUPPLIES, 
AND DUPLICATION SERVICES 



CHAMPION 



• Buy Factory Direct 



www. championsms. com 

888-723-3475 
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ADULT 



THti BEST 
PLACE ON THE 
WEB TO SHOP 
FIR ANYTHING 

COMPUTER 
RELATED JUST 
GOT BETTER! 

Go to www.netbuyer.com 
and click on Marketplace 

Marketplace 



BEST 



ADULTS OVER 18 ■ f 



w 




9 



online18.com/wet 
I your fantasies with buxom beauties 



strokeorf.com/raw 
the name says it all - nothing left out 



twogirlsex.com/nude 
they must need the wort if they'll do this! 



uncensored.com/oral 
explore your wildest dreams 




Hundreds of 
Adult Videos & 
CD Rom's to 
choose froml 



Free Video 

of your choice 

Free Shipping 



online18.com/gay 



0 Free Catalog: PO BOX 14296 LLC, NY 11101 



THE WEIRDEST SEX ONLINE 

BON DACE • FETISH • SiM • D/i ■ EXTREME 

FREE 25,000 EXTREME SEX PICTURES 
FREE 2400+ BIZARRE SEX VIDEOS 
FREE BONDAGE S&M DATING AREA 

WWW.BIZAR.COM/FREE/ 



llOt&MUM 

100%UNCENSORED 
100% HARDCORE 

fran Amterdon 

*■«!• emu «imu <.!«<* ciax oiau «-i*«t 

UNLIMITED LIVE TEEN SEX 

We have it all I 

IH Ml* IJX Mt.it/- Mil Oiliw Tt4nt 
M«mMm.I D0I119 Im - In/top - ID/Vt - Iloiif / 

. ... . ................ ......... ( ., . 

■w w _ !•» fa a n I 



MARKETPLACE SHOPPERS HAVE THE 
CONFIDENCE AND COMPUTER SAVVY TO 
PURCHASE DIRECT FROM YOUR AD. OVER 
SIX OUT OF TEN DOUGHT FROM 
MARKETPLACE ADS IN THE LAST 12 
MONTHS. 

■ 57% BOUGHT HARDWARE. 

■ 47% BOUGHT SOFTWARE. 

■ 43% BOUGHT SUPPLIES OR SERVI 



n DVERTISE HERE, 
RE BRAND SPECIFIERS 
BUY DIRECT! CALL 
800-825-4237 TODAY! 





One on One Shows 
Live on Your PC! 

Your Wish is My Command! 

Download My Software 
and Enjoy Your Show. 

www.cristyslivesex.co 

800-596-2298 

V Must be over 18 years old J 



Cutting edge adult 
web technologies 
on display now! 

Not for the 
faint of heart! 



18+ONLY ! 



Htm NEWI FREES 

wit us at http://www. 



free highsocietymag.com/pm 



free nude-n-natural.com/pm 



All-sex, all-celebrity highlights] 
The net's finest neuH:emers\ 
Just 78 and eager to please! 
The web's horniest couples get hot\ 
Out-of-this-uxtrld leslvsi 
The internet's most gorgeous girlsi 
The hot test all-male site on the uvb\ 
Tinsel town's starlets exposed] 



ygal.com/pm 



free babesunlimited.com/pm 



Young, sweet ladies for the asking 



www.cun-tv.com 

TOTALLY UVt. TOTALLY MUOC 



Must be 18 or Over 



Visit a Place 
Where The Adult 
Entertainment 
Is The Hottest 
In The Universe! 




www.hornyhippo.com 
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SOFTWA 



/DATA ENTRY 



The Data Entry Emulator 

Full featured, heads-down data entry with two-pass 
verification, edit language, output record reformat, 
operator statistics, batch control, on line help, free 
tech support, key from images (NEW!). 
For PC. PC LAN, S/36. or AS/400. 

Computer Keyes 

21929 Makah Road. Woodway. WA 98020 
8CO-356O203/425-77fr€443/Fax: 425-776-7210 



STATISTICAL/RESEARCH 



The Survey System for Windows 

Anatyzes:marketing, public opinion, customer satis- 
faction, employee attitude surveys. Handles mail, 
personal, phone, scanner, disk-by-mail, computer 
interviews. Records verbatim text/voice answers. 
Powerful, flexible, user fnendly. Free support. 

Creative Research Systems 

140 Vista View #100. Petaluma. CA 94952-4728 
Ph.(707)765-1001/Fax (707)7651068 
www.surveysystem.com 



SERVICE 



/COMPUTER INSURANCE 



Insures Your Computer 

The COMPUTEROWNERS*" insurance policy repairs 
or replaces hardware, media and purchased soft- 
ware. Rates as low as $49 a year covers theft, 
fire, accidents, power surge and morel Call for 
immediate coverage or info. 1-800-800-1492. 

Safeware, The Insurance Agency Inc. 

5760 N. High Street P.O. Box 656 
Columbus. OH. 43085 



Shake Hands 

With 1.044.227 of the most qualified PC buyers 
in the market — right here — in PC Magazine 
Marketplace BusinessCard. 



BusinessCard 

Call your BusinessCard representative today. 
1*00-82^4237 



MULTIPLY— 

Your sales by handing your business card to 
1,044.227 buyers at one time in the place where 
they seek to buy— tell them about your product in 
PC Magazine Marketplace BusinessCard. 

BusinessCard 

Call your BusinessCard representative today. 
1-800-8254237 



MARKETING POWER 

Is yours when you place your message in this 
space. Reach 1.044,227 buyers of all kinds of PC 
products. Give your business card PC Magazine 
Marketplace Power. 

BusinessCard 

Call 1-8C0825-4237 today. 



You're In 
Demand! 



Find the perfect job at 

jobEngine.com. 



DO VOI R SKILLS INCLUDE \\Y OF THESE? 



Oracle, Sybase. Application Development. WAN/LAN. RDBMS. CICS, Object-oriented 
Programming, C++, IMS. Novell, PageMaker, OLE/COM. DDE. Pholoshop. Win 16 or Win 32 
SDK, Illustrator. HTML / HTTP, Acrobat. Performance Analysis. Cisco I0S, Cross Platform 
Development, COBOL, Java, W I 'application frameworks. Embedded systems development. 
Firewall Administration. Vector graphics, Telecommunications, Network Protocols, DB2, DBS, 
DB/DC. PeopleSoft, Project Managemenl, Powerbuilder, VSAM, Y2K Compliance, Electronic 
commerce, Windows NT, Product Development, CORBA, IPC, Site preparation. VAX/VMS, UNLX 



THEN YOU'RE IN DEMAND 
AT THESE COMPANIES AND MANY MORE 


Adobe 


(M) MOTOROLA j 






EPSON | *> RockwcH 




Electronic arts 




QUALCOAAAA mANQ* 


.Arthur 
Andersen 






■te NSSS!! 


ORACLE* 


HITACHI 



ARE YOU 
QUALIFIED 

ASA.. 



Web Publisher/Developer, Software 
Engineer, Systems Analyst, Systems 
Engineer. Computer Programmer, 
Database Administrator. Technical 
Writer, Network Analyst, Systems Administrator, Project 
Manager, Data Analyst, IS Project Leader, 
Infrastructure Specialist, Software Engineer - Avionics, 
Technical laslructor. Database Security Development, 
PC Equipment Specialist, Account Manager, Customer 
Support Manager, Configuration Management 
Engineer, Field Applications Engineer, Integration 
Engineer, Field Technical Support Specialist, Process 
Quality Specialist, Program Manager, Principal 
Engineer, Product Sales Representative, Senior 
Architect. Resource Manager, Senior Development 
Engineer, Senior Product Analyst, Senior Product 
Manager, Product Support Specialist, Software 
Developer. Technical Support Engineer, Applications 
Engineer, Technical Marketing Manager, Application 
Designer. AS/400 Programmer. Application Consultant. 
Configuration Managemenl Engineer. Applications 
Project Leader. Development Director, Development 
Engineer. HP Porting/Networking, Lead Engineer, 



SEARCH THEIR OPEN JOBS AT 



iobEn2ine.COm. 

/ t? Matchmakers for 



Matchmakers for 
Computer Industry 
Professionals 



ZIFF DAVIS 

• SOFTBANK 
company 
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Cop 



Real Life, Real Applications... 

...No More Blind Dates! 




Video Mail 



NetMeeting 



Tested on a Pentium 106 MMX at C1F 
(352 x 288) resolution in True Color 



What makes C-it'" the #1 rated pc camera? It's the technology! C-ifs™" 
patented ViCE ,M (Video Compression Engine) technology gives C-it'" the 
fastest, clearest and the most vibrant video media tool available. The C-it™ 
USB digital video camera turns your PC into a Video Media Center! With 
OpArt " Video Mail, the applications are endless. Sending a video mail is just 
as easy and accessible as regular e-mail. Customize your resume with a 
personalized video discussing your capabilities, or embed a personal video 
into your business presentations. Included with C-it " is Microsoft NetMeeting, 
which turns your PC into a videoconferencing center and ArcSoft's 
Photolmpression with photo editing tools and image libraries. 

Choose 006 at www.pcmag.com/infolink 



Xirhnk 



Video Media 
GET VISUAL! 

www.c-itnow.com 

To order by phone, call 
Tiger Direct at 1 -800-335-4055 i 
(Ask for model X1 5-1 000) 

Ingram Micro (SKU#995300) 
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That Voodoo2 That You Do 

PC Labs tests the gaming power of nine 3-D accelerators. 



By Michael E. Ryan 
i»he original Voodoo 3-D 
I graphics chip set from 
I 3Dfx was so powerful that 
many game developers creat- 
ed special versions of their 
games to take advantage of 
the Voodoo's capabilities. As 
a result, 3-D accelerators 
based on Voodoo cards quick- 
ly became favorites of hard- 
core gaming enthusiasts. With 
the release of the second-gen- 
eration Voodoo2 chip set, 
3Dfx hopes to maintain its 
loyal following while out- 
slugging the other chip set 
manufacturers with raw ren- 
dering horsepower. 

Before considering the 
purchase of a 3-D accelerator, 
you should know that this 
type of card truly shines on a 
Pentium II-based machine. 



and you won't notice as much 
performance enhancement 
on a Pentium system — even 
one with MMX. Also, because 
such cards render in 3-D only, 
you'll need a separate card for 
2-D applications. 

PC Labs recently tested 
nine Voodoo2 3-D graphics 
cards: the Canopus Pure3D II 
and Pure3D II LX, the Cre- 
ative Labs 3D Blaster 
Voodoo2,the Diamond Multi- 
media Monster 3D II, the 
Guillemot Maxi Gamer 3D 2 , 
the Orchid Technologies Right- 
eous 3D II, and three cards 
from Quantum 3D's Obsidian2 
product line: the Quantum 3D 
S-12PCI,S-12AGP,and X-24. 
Three other Voodoo2 cards — 
the Hercules Stingray/2, the 
Metabyte Wicked3D, and the 
STB Black Magic 3D — were 
not available in time 
for testing. 

With the excep- 
tion of the Obsidian2 
S-12 AGP. all tested 
cards are PCI cards, 
and most come with 
2MB of total on- 
board memory (4MB 
frame-buffer 




EA Sports' World Cup 98 
provides a great example 
of what a Voodoo2 card 
can do for games. Note 
the sharper image 
quality and the improved 
level of detail in the 30fx 
version of the game. 




memory and NMB of tex 
ture memory). Hie excep- 
tions were the SMB Maxi 
Gamer 3D 2 and the 
24MB Obsidian2 X-24. 
Not surprisingly, the 
12MB PCI cards all 
posted similar per- 
formance test 
results. In fact, we 
think any of the 
cards is a solid 
choice for up 
grading your 
PC's 3-D 
gaming capa- 
bilities. When 
we factored 
in pricing, 
bundled soft- 
ware, and the 
quality of 
each card's 
driver con- 
trol panel, however, we found 
the Canopus Pure3D II LX 
and the Diamond Monster 3D 
II the best cards overall. 

Canopus Pure3D II, II LX 

The first Pure3D 
card, based on 
the original Voo- 
doo chip set, 
earned Canopus 
a solid reputation 
among game 
players. The card was a touch 
faster than most of its com- 
petitors, and with it Canopus 
became something like the 
BMW of the 3Dfx world. With 
the Pure3D II cards, Canopus 
looks to be in a good position 
to maintain if not strengthen 
its reputation. 



Canopus Pure3D II 

★ $329 list Canopus 
Corp., 408-954-4500, 

www.canopus.com. 

Canopus Pure3D II LX 

★ ★ * * ★ $279 list. Canopus 
Corp., 408-954-4500, 

www. canopus. com. 




EDITORS' 
CHOICE 



The Pure3D II is the only 
card in the group that has a 
low-profile, on-board cooling 
fan. The fan doesn't make 
much of a performance differ- 
ence, though: The Pure3D II 
and the Pure3D II LX (which 
does not have a fan) turned 
in identical scores. Still, the 
fan may help keep the card 
running smoothly in 
some PC cases. 

Though the perfor- 
mance test results 
were all quite close, 
the Pure3D II 
cards turned in 
consistently im- 
pressive num- 
bers. The cards 
were second 
only to the 
Diamond 
Monster 3D 
II on the 
ZD 3D Win- 
Mark 98 
tests; the 
cards trailed 
the Monster 
3D II and 
the Quantum 3D cards (and 
the Pure3D II LX trailed 
the Orchid card) on our 
Quake II test. 

Both Pure3D II cards offer 
excellent driver control pan- 
els that let you adjust a num- 
ber of performance settings 
and options, including the 
memory clock speeds of the 
cards. The setting ranges from 
90 to 100 MHz, and it had no 
visible effect on our perfor- 
mance tests except that we 
ran into problems when we 
set the speed to its maximum 
100-MHz setting. In fact, this 
setting caused our test system 
to lock up repeatedly. When 
we set the clock speed to 95 
MHz, the system ran smooth- 
ly. This occurred with both of 
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the Pure3D II cards. 

During installation, the 
Pure3D II software adds a 
program launch bar to your 
Windows desktop. You can 
customize the bar to run your 
favorite games and applica- 
tions at the touch of a button 
and also customize your dis- 
play settings for each button 
on the bar (including bright- 
ness, contrast, and refresh 
rate). Finally, the Pure3D II 
includes TV-out capabilities, 
which only the three Quan 
turn 3D cards could match at 
the time of this roundup 

Both cards include a 
hefty software bundle 
For starters, there's a full 
version of Activision's 
Quake II Mission 
Pack: The Reckon- 
ing. You'll also find 
a virtual treasure 
trove of playable 
game demos, 
including Fal 
con 4.0, For- 
saken, Myth: 
The Fallen 
Lords, NHL 
98, Quake II, 
Spec Ops, 
Tomb Raider 



II, and Wing Commander: 
Prophecy. 

We were impressed by both 
Canopus Voodoo2 cards and 
were especially struck by the 
Pure3D II LX, which offers 
excellent performance, good 
drivers, a great software bun- 
dle, and (lest we forget) one of 
the lowest prices in the 
roundup. 

Creative Labs 
3D Blaster Voodoo2 

When the Voodoo2 chip 
set was released at 
the beginning of 
1 998, Creative Labs wast- 
ed no time. The Creative 
Labs 3D Blaster Voo- 
doo2 hit the streets in 
February, beating the 
other accelerators 
to store shelves by 
several weeks, 
"["his turned out 
to be a market- 
ing coup. Now 
that there 
are so many 
cards on the 
market, 
though, 
we're not 
sure the 




UBS 3D BUSTER V00D002 
★ * ★ $299 list. Creative 
tabs Inc., 800-998-5227. 
www. soundblaster. com. 



Creative Labs card can 
continue to thrive. 

As far as perfor 
mance numbers go, 
the 3D Blaster fin 
ished near the bot- 
tom of the pack on 
each of our tests. 
In fact, the 12MB 
card bested 
only one card 
in this round- 
up: the 8MB 
Guillemot 
Maxi Gamer 
3D 2 . The 3D 
Blaster's con- 
sistently low scores may stem 
from the relative immaturity 
of Creative Lab's drivers. 

The drivers for the 3D 
Blaster are, in fact, the same 
as the reference drivers pro- 
vided by 3Dfx. As a result, the 
driver control panel is fairly 
generic — a far cry from the 
polished interface employed 
by Canopus's and Quantum 
3D's drivers. Users who like 
to tinker with such things 
should note that the 3D 
Blaster offers no option to 
adjust the memory clock 
speed. 

Another thing the 3D Blast- 




DIAMOND MONSTER 3D II 
***** $299 list Diamond 
Multimedia, 408-325-7000, 
www.diamondmm.com. 



er lacks is a software 
bundle. The card we re- 
ceived came without 
any games or game 
demos whatsoever 
(interestingly, the 
8MB version of 
the accelerator 
comes with 
three games). 
Although 
this may not 
matter to a 
hard-core 
game player 
with a ful- 
ly stocked 
gaming library, it could put off 
those who are just starting to 
get into 3-D gaming. 

The 3D Blaster is a solid if 
unspectacular Voodoo2 card. It 
was an ideal card for early users 
but has since been surpassed. 

Diamond Monster 3D II 

The Diamond 
Monster 3D is 
perhaps the most 
popular of all the 
original Voodoo 
3-D cards. So 
when the Dia- 
Monster 3D II was 
legions of loyal 




mond 
announced 



PERFORMANCE TESTS 



Voodoo2 3-D Accelerators 



_ " We installed each Voodoo2-based 3-D accelerator 
ji y F in an NEC Direction SPL 300. a 300-MHz Pentium 
l l'l jw i: ") II-based machine with an Ultra ATA hard disk and 
BEER 128MB of RAM. As expected, scores on our ZD 3D 
WinMark 98 tests were very tightly grouped. In fact, there 
were only 33 points between the lowest and the highest 
scores on our tests run at 640-by-480 resolution. Also, all 
of the Voodoo2 cards with at least 12MB of on-board 
memory achieved higher scores than the RIVA 128ZX- 
based Diamond Viper V330 AGP. a 2-D/3-D card we 
tested for comparison. 

The Voodoo2 advantage became even clearer on the 
Quake II timedemo test. We ran this OpenGL test with 
each Voodoo2 card's "wait for vertical sync" option dis- 
abled (so the cards' scores would not be limited by the 
monitor's refresh rate). We used Version 3. 15 of Quake II, 
the Mapl .dm2 demo file, and the following game options: 
full screen, no 8-bit textures, CD music disabled, sound 
quality low. and the sound system set for maximum perfor- 



mance (every other option was at its default setting). The Quan- 
tum 3D Obsidian2 cards took the top honors here, though they 
were closely followed by the Diamond card, the Canopus cards, 
and the rest of the pack. The vast difference between the Voodoo2 
scores and those of the Viper V330 AGP offers solid proof of the 
Voodoo2 chip set's 3-D gaming capabilities. — Analysis written by 
Michael E. Ryan. 



High scores are best 

Bold type denotes first place 

1 denotes Editors' Choice 


ZD 3D 

WinMark 98 

(640 x 480) 
Score 


(800 x 6001 
Score 


Quake II 
timedemo 

1640 x 4801 
Frames per second 


Q Canopus Pure3D II 


669 


640 


68.3 


m Canopus Pure3D II LX 


669 


640 


67.9 


Creative Labs 3D Blaster Voodoo2 


661 


629 


67.8 


n Diamond Monster 3D II 


671 


643 


68.5 


Guillemot Maxi Gamer 3D2 


638 


605 


66.3 


Orchid Righteous 3D II 


661 


632 


68.2 


Quantum 3D Obsidian2 S-12 AGP 


661 


634 


69 5 


Quantum 3D Obsidian2 S-12 PCI 


663 


634 


68.7 


Quantum 3D Obsidian2 X-24 


N/A 


N/A 


69.8 


Diamond Viper V330 AGP* 


648 


597 


38.9 



• Reported t™ comparison N/A— Not applicable Ihe card did not complete tt 
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luintial Tools for 
Homo and Ivtlnott 




i Calendars Schedule everything 
with four customizable calendars. Use any 
images - even your own pictures - to create a 
calendar as individual as your schedule. 




Safe and Secure The ultimate security 

for all your sensitive documents. Simply drag 
and drop files on to the vault icon to 
automatically encrypt them and prevent 
unauthorized access. To permanently and 
securely delete any file, simply drop it in the 
Gizmos Shredder and even the best file 
recovery software can never resurrect it. 



*7 



Picture Explorer View, store, and 
organize your images instantly. Drag and 
drop your images into any other 
Gizmos applications easily. 




3D Picture Cube - Show off the awesome 
power of your PC with this spectacular Gizmo. 

The 30 Picture Cube actually spins with 
your mouse's input and displays still images 
or real-time moving video! 



Bat Wait, There's Mere . 

Cool clocks that calibrate themselves over the 
Internet, incredible 3D animated card games, a 
next generation CD player 

... and much, much more! 

trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrri GlzmoeM, PertormarM. Picture Explorer »r 



The End Of 
Windows 
As We Know It 



IQ 



I2IT10S98 

Makes Windows Better 




This amazing Windows 
enhancement from the makers 
of the best-selling Snappy 
Video Snapshot features: 

• Essential Power Utilities 

• Incredibly Cool Toys 

• New One-of-a-Kind Games 

• 3D Animated Screen Savers 

• Awesome Desktop Themes 

• And Killer Graphics Demos 
Everything we wish had been 
in Windows from the 
beginning! We made Gizmos 
for us, we think you'll like it too. 




Gizmos98 

Makes Windows Better 

$4995 

Available at Retailers Everywhere or 
Call to Order Yours Today! 

1 -888-888-PLAY 



INOOMPORATCO 



www.play.com 

• ere cool end trtue trademark* of Ploy incc 



Choose 293 at www.pcmag.com/infolink 

1 w.ndowi Is ■ trademark of Uteroaoft Corporation. Copyright 0 19M May I 
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users took notice. With stellar 
performance, stable drivers, 
and an impressive software 
bundle, the newest Monster 
surely won't scare off any 
gamers. 

The Monster 3D II is quite 
simply a solid card. It achieved 
the highest scores on both the 
640-by-480 and 800-by-600 3D 
WinMark tests and trailed 
only the Quantum 3D cards 
on the Quake II test. 

Though the Monster 3D 
II's driver control panel is 
similar to the one used by the 
Creative Labs 3D Blaster 
Voodoo2, the underlying 
drivers are somewhat more 
finely tuned (as evidenced by 
the card's high performance 
test scores). An easy-to-use 
slide scale lets you adjust the 
monitor refresh rate, gamma 
correction, and more ad- 
vanced properties such as the 
use of Direct3D and Glide. 
Also, the Monster 3D II lets 
you adjust the memory clock 
speed. Unlike what you find 
on the Canopus cards, this 
setting ranges from 90 to 
95 MHz. And Diamond regu- 
larly updates its drivers, so 



users can expect improve- 
ments in the driver control 
panel — and possibly the 
card's performance — with 
future updates. 

The software bundle is one 
of the best in the bunch and 
includes full versions of three 
games — Battlezone, Incom- 
ing, and Monster Truck Mad- 
ness 2 — along with demo ver- 
sions of several Electronic 
Arts titles, including Madden 
NFL '98, Need for Speed II 
SE, and Wing Commander: 
Prophecy. 

When you combine the 
card's outstanding features, 
you have one of the best 
Voodoo2 boards available. 
The Canopus Pure3D II LX 
is $20 cheaper, but the Mon- 
ster 3D II's strong retail pres- 
ence and three complete 
games may sway first-time 
3-D buyers in Diamond's 
direction. 

Guillemot Max! Gainer 3D 2 

Canadian graphics vendor 
Guillemot joins the 
Voodoo2 fray with the 
8MB Guillemot Maxi Gamer 
3D 2 . Although the company 



had a 12MB card in develop- 
ment, it was not yet available 
at the time of this roundup. 
Based on our tests, the Maxi 
Gamer 3D 2 is much like an 
8MB version of the Creative 
Labs card. 

Understandably. th< 
Maxi Gamer 3D 2 lagged 
behind all the other cards 
on our performance 
tests. Still, the card's 3D 
WinMark scores were 
pretty respectable. 
The Quake II per 
formance of the 
Maxi Gamer 3D 2 , 
though lower k 
than all the 
other Voodoo2 
cards, still best- 
ed the RIVA 
128ZX-based 
Diamond 
Viper V330 
AGP (the I 
top-notch 2-D/3-D card we 
used for comparison on our 
performance testing) by nearly 
30 frames per second. 

The Maxi Gamer 3D 2 's dri- 
ver control panel is nearly 
identical to the one used by 
the Creative Labs 3D Blaster 




GUILLEMOT MAXI GAMER 3D' 
★ $229 list. Guillemot 

International, 514-279-9960, 
www.gulllemot.com. 



Voodoo2 (which, as men- 
tioned earlier, is an unaltered 
version of the 3Dfx reference 
drivers). Like the 3D Blaster, 
the Maxi Gamer 3D 2 offers no 
memory clock-speed ad- 
juster. 

Guillemot's software 
bundle for the Maxi 
Gamer 3D 2 is decent 
and (perhaps more 
important) different. 
The card includes 
demo versions of 
Hexen II, Plane 
Crazy, Redline 
Racer, and Sub 
Culture. 

The 12MB 
Maxi Gamer 
3D 2 should 
be avail- 
able by the 
time you 
read this. 
Consider- 
ing the announced price ($259 
list), we think it might make a 
good choice for budget-con- 
scious gamers. The relative 
anonymity of the brand is 
likely to favor its competitors, 
though, even if their cards 
cost upwards of $20 more. 



Two Cards Are Better Than One 



One of the unique features of Voodoo2-based 3-D accel- 
erator cards is their ability to work in tandem with a sec- 
ond Voodoo2 card, in order to split the 3-D rendering 
chores. This is a configuration known as Scan-Line hucrleave 
(SLI) modi'. When used in SL1 mode, two Voodoo2 cards ren- 
der alternating scan lines on the screen: One card handles the 
even-numbered lines, and the other card handles the odd- 
numbered lines. 

You might think this setup would double your performance, 
hut it doesn't. The real benefit is that SLI mode lets you run 
games at higher resolutions without any significant degradation 
in performance. For example, a single Canopus Pure3D II card 
can run Quake II on our test system at about 68 f rames per 
second in 64()-by-480 resolution. At 8()0-by-6(X), the same card 
scores around 57 frames per second, and it is not even capable of 
running the game at 1 .024-bv-768. In SLI mode, two Pure3D 1 1 
cards — the cards must be identical to work in SLI mode — can 
run the game at over 65 frames per second in 640-by-48(). 800- 



by-6(K).and 1 .(>24-by-768 resolutions. 

As mentioned earlier. Voodoo2 is optimized for a Pentium 
II-based computer. This fact becomes glaringly obvious when 
you're using two Voodoo2 cards. In fact, it's not surprising to clock 
slower frame rates when using two cards in an MMX machine 
than when you've installed just one card. Pump up the CPU to, 
say. a 333-MHz PI I and you'll see results. The focus of the SLI 
configuration is definitely games played at high resolution on a 
screaming-fast computer. 

Since these are 3-D-only cards, you have to install them 
along with a basic 2-D or 2-D/3-D graphics card in order to use 
them. In other words, you need to free up three slots for graph- 
ics cards: one for your 2-D or 2-D/3-D card and two for the 
Voodoo2 cards. You also will have to swallow the added ex- 
pense of a second $250-plus Voodoo2 card. Then again, you 
might be surprised by what some people will do just to be able 
to run Quake II at 60 frames per second in 1.024-by-768 res- 
olution.— MER 
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We move the information that moves your world] 



adoptee 



Won't Mom be 

SURPRISED 





The Las Vegas wedding. The Tijuana 
honeymoon. Whatever your happiest 
moments may he, you can share them 
with family and friends in a whole 
new way. All you need is Easy CD 
Creator Deluxe Edition v3.5. This 
latest version gives you the power to 



New Easy CD Creator 
Deluxe Edition v3.5. Only: 


s 99 

nti.r.p. 


1-800-804-8886 x2150 



save photos and video clips onto your 
very own CD, which can be viewed 
by anyone with a CD-ROM drive. No 
special software required. And because 
one < I >can hold thousand-Mil images, 
friends can share in your experiences 
every step of the way. It also lets you 
safely back up all your important stuff, 
such as baby pictures, alien encounters, 
even tax records. I 01 more information, 
check out http://cdr.adaptec.com/pcm. 
Because Mom would just love to see 
what you've been up to. 



1998 «)•••)« 
»**cf rxw be lactam: r wjm ftjrtM 
n» to tftcr jou am tw xty»/K or f 




Software 
"ADAPTEC 



After Hours 




The Changing Face of 3-D 



The 3-D graphics hardware industry moves very quickly. By 
the lime you read this, the 3Dfx Voodoo2 chip set will be 
facing fresh competitionrThe market will soon be flooded 
with a whole new generation of graphics accelerators, w hich we'll 
be reviewing in a future issue. Here's a quick look at the major 
3-D chip sets you'll see by the end of 1998. 

Matrox MGA-G200. The Canada-based Matrox has a pretty impres- 
sive 2-D/3-D chip set of its own. The MGA-G2(K) promises to 
deliver what could be the best all-around graphics solution we've 
seen yet. The chip set supports a host of 3-D rendering features 
and should make Matrox very competitive indeed in the 3-D 
accelerator market. 

Power VR Second-Generation. From NEC Electronics and Video- 
Logic, this 3-D-only chip set made a huge splash at the 1998 
Electronic Entertainment Expo. It does not yet have the wide- 
spread hardware support that the RIVATNTand Banshee have, 
but it is a fast, powerful chip set with a broad feature set and good 
support from game developers. Expect to start seeing Power V'R 
Second-Generation products during the fall of this year. 

Riva TNT. From nVidia, this impressive new 2-D/3-D chip set follows 
the hugely successful RIVA 128 and RIVA 128ZX chip sets and 



should be available by the time this magazine reaches your hands. 
This is a very powerful chip set that promises to deli ver Voodoo2- 
level performance in a single-card solution.The RIVA TNT is 
clearly one of the early favorites to capture the 3-D gaming crown, 
as numerous hardware and software vendors (including Activision 
and STB Systems) have already lined up behind it. 

S3 Savage3D. S3 hasn't exactly dazzled the gaming world with its 
3-D chip sets in the past, but the Savage3D may change all that. 
With a feature list that can compete with any of the other chip sets 
and hardware support from companies like Hercules, the 2-D/3-D 
Savage3D is this year's dark-horse contender for the 3-D crown, 
litis also figures to be one of the least expensive of the new chip 
sets — and the first to reach store shelves. 

Voodoo Banshee. Not to be outdone. 3Dfx is already hard at work 
on the next generation of Voodoo chip sets. The Voodoo Ban- 
shee promises not only to incorporate 2-D graphics capabilities 
but to do so at unprecedented performance levels. On the 3-D 
side, we're sure that the Voodoo Banshee will push the enve- 
lope once again. But when it does, it will maintain full compati- 
bility with all previous Voodoo- and Voodoo2-compatible 
software. Diamond Multimedia has already announced its 
intention to support the Voodoo Banshee. — MER 



Orchid Righteous 3D II 

Like the original Diamond 
Monster 3D, Orchid's orig- 
inal Righteous 3D was a 
very popular 3-D accelera- 
tor. The second-generation 
Orchid Righteous 3D II 
seems good bet to contin- 
ue as a fan favorite — if 
it's able to stick around 
on the market long 
enough. 

As we went to 
press. Diamond 
Multimedia had 
announced plan 
to acquire Or- 
chid Technolo- 
gies. This ac- 
quisition has 
not been fin- 
alized, howev- 
er, and the 
future of the 
Righteous 3D II has not yet 
been decided. 

The Righteous 3D II 
performance scores were in 




ORCHID RIGHTEOUS 3D II 
★ $299 list. Orchid 

Technologies, 800-S77-0977, 
www.orchld.com. 



line with those of the Creative 
Labs 3D Blaster Voodoo2 on 
each version of our 3D 
WinMark test. On the Quake 
II test, the Orchid card 
tchieved a respectable 
score, just barely breaking 
into bK-lrame-per-second 
territory (at 68.2). 
Those who used 
the original Right- 
eous 3D card will 
find the new card's 
driver control 
panel very famil- 
iar. Although it 
is somewhat 
crowded and 
less intuitive 
than the 
C a n o p u s 
and Quan- 
tum 3D ap- 
plets, it of- 
fers a wealth of features and 
options for fine-tuning its per- 
formance (including the memo- 
ry clock-speed adjuster). Of 



note on the driver control panel 
is the button that links you to 
Orchid's online manual and 
technical-support numbers. 

The Righteous 3D II's soft- 
ware bundle is satisfying, 
although not overwhelming. It 
includes demo versions m^m 
of Battlezone. G-Police. 
Incoming, and Jedi 
Knight: Dark Forces II. 

Our overall impres- 
sion of the Righteous 3D 
II was that it's a solid, 
reliable accelerator card. 



which will most likely be pop- 
ular among existing Orchid 
customers. In a head-to-head 
comparison, however, the 
Canopus Pure3D II LX and 
the Diamond Monster 3D II 
come out on top. 



i it 



Unreal: 

unaccelerated version 



1*4 



Unreal: 
3Dfx version 



In GT Interactive's Unreal, Voodoo2 
acceleration provides not only 
better performance and image 
quality but a number of special 
visual effects as well. Note the 
reflective surface on the floor and 
the smooth transparency of the 
force field. 
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Site Wiring Fault Indicator 
automatically identifies build 
wiring problems 



BlockSafe outlets give you room to plug in 
transformer blocks 



APC Safety, Readiness and Reliability 

Microprocessor-controlled automatic battery 
self-test regularly checks status of the unit 
and ensures battery readiness 

QuickStrap"' user-replaceable battery 

system lets you easily mm the UPS system 
and avoid factory service delays 

Push-button circuit breaker provides user- 
rescttable overload protection and eliminates 
lite need to replace a traditional fuse or even 
the entire "disposable" UPS 

Internet and network ready 

'EMr* Pick: "VtawMtttt 
be caught dc>d without an 
ummeiTuptitle power ! 
and neither ihsuM yon.' 



Now the world's best-selling desktop 
UPS units offer you even more value 
for your power protection dollar! With 
over 45% of all data loss and downtime 
caused by bad power, your APC invest- 
ment pays for itself the first time you use it. 

New: More power and guaranteed 
"Best in Class" Longest Runtime. 
Our runtime will meet or exceed that of any 
same VA UPS for desktop applications, or 
your money back! 

Multipath protection for your whole system 
APC protects your CPU, monitor, external 
modem, laser printer, fax machine, and zip 
drives, and provides telephone/network surge 
suppression. 

User-renewable UPS system 
APC QuickSwap" battery packs are the 
quickest and easiest way to safely renew a 
UPS, unlike "disposable" UPSs which don't 
allow safe user replacement and mean the 
end of your investment. 



Catalog and UPS 
■ Selection Guide 

null or lax this completed coupon 
lor your FRS catalog and UPS selection 
Grids. Better yel, order them today at: 

Mtp: promo.apcc.com 



API Back UPS Pro*. 

Back-UPS* and Back-UPS 6fftKJf§Tovidc run- 
time which meets or exceeds that of any same VA 
UPS for desktop PC applications or your money back. 
for more information, visit www.apcc.com. 



YES! 
NO, 




KEY CODE E194Z 



Name:. 
Iitte:. 



I'd like more information. Please send my 
FREE catalog and UPS selection Guide. 

I'm not interested at this time, but please 
add me to your quarterly newsletter mailing list 



. Company: 



Address: 



IPCComputingg 




long Lasting' "Back-UPS Pro was 
our lavarite urit..., [It] won top 
honors In our battery Hie tests" 



Safe, even from lightning 

APC multi-stage surge suppression clamps 
down on lightning and offers a $25,000 guar- 
antee against damage to your equipment. 
See policy for details. 

APC packs the power and features desktop 
users want, plus the peace of mind and 
legendary reliability reflected by over 
8,000,000 field-tested and proven units. 



City/town: 

State: 

Phone: 



. Zip: . 



. Country, 



Brand of UPS used? _ 

Brand of PCs used? 

Brand of Servers used? 



APC 




AMERICAN POWER CONVERSION 


FRANCE *>B 



ICtAL POU/Cff PltOTrCTION 



(888) 289-APCC X8808 • FAX: (401) 788-2787 



Available at: 



- 1998 APC. All Trademarks art the property of their owners. BK1B8EF - US 



COMPUSA 

im nam vim m —iw. 

(800)W7FAXX Powerfax 




I 



1 



800-WKS7) 
E-mail: aprinfo@apecc 



Choose 342 at www.pcmag.com/infolink 

• 13? Fairgrounds Road. West Kingston. Rl 0J892 USA 



fjtuiFF DAVIS 



Just when you thought you couldn't possibly 
get any mote out of this 




there's this. 




The Benchmark 




www.pcmag.com 



If you want more information about a product in PC Magazine, and you want it fast, 
check out InfoLink - our new online product index and information request service - 
at www.pcmag.com/infolink. You can use it to get additional information on any of 
the products written about or advertised in PC Magazine, and have that information sent 
any way you like - e-mail, postal mail, or a telephone call. Plus, with InfoLink, you can 
link directly to vendors' Web sites. 

InfoLink is your personal link to the most comprehensive product information 
available anywhere. Get connected at www.pcmag.com/infolink today. 
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Canopus applet, it is intu- 
itive and configurable 
Each card comes with 
loads of playable 
game demos, includ- 
ing Barrage, Forsak 
en. Incoming, Need 
for Speed II SE 
Shipwreckers, 
Wing Comman 
den Prophecy, 
and World 
Cup 98. Also, 
all the cards 
include TV- 
out capabili- 
ties. 

Unfortu- 
nately, the 
X-24's insta- 
bility makes 
us hesitant 
to recommend it. Quantum 
has recognized the problem 
and issued replacement cards, 
but we were unable to get one 
in time for testing. Also, the 



Quantum 3D 0bsidian2 S-12 AGP 

★ ★ ★ ★ $319 list. Quantum 3D 
888-747-1020, www.quantumSd.com. 

Quantum 3D 0bsidian2 S-12 PCI 

★ * * ★ S329 list. Quantum 3D 
888-747-1020, www.quantum3il.com. 

Quantum 3D 0bsidian2 X 24 

★ * $699 list. Quantum 3D, 
888-747-1020, www.quantumid.com. 



S-12 AGP card ties up a 
system's only AGP slot, 
v meaning that you would 
have to install a sepa- 
rate PCI card for your 
basic 2-D graphics 
needs. This configu- 
ration works well, 
but since most 
new systems 
come with a 
decent 2-D 
AGP graph- 
ics card, we're 
not con- 
vinced the S- 
12 AGP will 
have much of 
an audience. 
Finally, the S- 
12 PCI, which 
turned in re- 
spectable performance scores, 
faces stiff competition from the 
lower-priced Canopus Pure3D 
II LX and the Diamond Mon- 
ster 3D II. 



Quantum 3D Obsid ian2 
S-12 AGP, S-12 PCI, X-24 

To return to a previous anal- 
ogy: If Canopus is the 
BMW of the 3Dfx world. 
Quantum 3D is clearly the Fer- 
rari. The Quantum 3D Obsidi- 
an 100SB-4440, which incorpo- 
rated the components of two 
full Voodoo graphics cards on 
a single, full-length PCI card, 
blew the doors off every other 
3-D card on the market — and 
cost as much as $1,700 when it 
debuted. Now Quantum 3D is 
jumping into the Voodoo2 
pool with both feet, delivering 
four different cards based on 
the new chip set. 

We looked at three of the 
cards, each one a member of 
the Obsidian2 product line: the 
S-12 AGP, the S-12 PCI, and 
the X-24. Their performance 
numbers were impressive in 
some ways and disappointing 
in others. Though the Canopus 



and Diamond cards claimed 
the top spots on our 3D Win- 
Mark tests, the S-12 AGP and 
S-12 PCI both performed well. 
The X-24, a 24MB Voodoo2 
card, failed to complete the 3D 
WinMark tests: Each time we 
them, the system locked up. 
During the Quake II test, 
though, the X-24 flexed its 
muscle and turned in a fine 
69.8 frames per second. The S- 
1 2 AGP and S- 1 2 PCI also did 
well on the Quake II test (scor- 
ing 69.5 and 68.7, respectively). 
When we ran the Quake II test 
at a higher resolution (800-by- 
600), the X-24 maintained 69 
frames per second; all the 
other cards dropped off con- 
siderably, registering scores in 
the mid-50s. (These results are 
not reported on our perfor- 
mance test chart.) 

The Quantum 3D driver 
control panel (used by each 
card) is well designed. Like the 
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Coming Up 

What's in the Next Issue of PC Magazine 

Year 2000— What to Do 

PCs could have BIOS problems, but some software pro- 
grams could have much bigger problems. (Have you 
checked your macros?) Even though time is running short, 
you can still tackle potential year-2000 issues. How do you 
plan and carry out remediation if you've got problems? 
You'll need to prioritize and tackle the most mission-critical 
systems first. In our next issue, PC Magazine lays out the 
territory and gives you guidelines for getting control of your 
year-2000 problem. 

XML 

This is not an entirely new technology but an evolutionary 
step from SGML, said to enable easier application inter- 
operability. We'll explain what XML is and why you should 
care about it. Also, we'll demonstrate XML's significance in 
several discussions of products that have already adopted it. 

Large Monitors 

It seems only right that large monitors become the favorites, 
as our applications — and the Web — become more graphical. 
Prices have come down, so there's never been a better time 
to consider trading up to a larger monitor. 
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Breaking the Speed 
Barrier in CD-Recorder 

echnologv 



Smart 



The CD Rocket 
8x CD-Recorder 

• Writes at §x, playback at 20x 

• Holds up to 650MB of music, data, or video 
on one CD. which can be plaved in anv 
standard CD-ROM drive. 



• Free Software Suite included for Windows 95, 
Windows NT 4.0, and Macintosh (external 
model only) featuring Adaptec Easy CD 
Creator Deluxe Edition 

• Plentiful 2MB buffer 

• Make your own CDs for music, audio, data 
archiving and backup, digital imaging, 
creation of multimedia titles and corporate 
training videos! 

• Easy to install and operate 



(JMLY 1WJM 



IP 




EDITORS' 
CHOICE! 



March 10, 1998 
CD-R 4006 Deluxe 



Smart and Friendly products are available at: 

• CDW • The Good Guys • Nebraska Furniture Mart 

• CompUSA • Insight Direct • PC Connection 

• Data Vision • J&R Computer World • T-Zone 

• Fred Meyer • Micro Center 
• Micro Warehouse 



• Data Vision • J&R Computer World • T-Zone 

• Fred Meyer • Micro Center 

• Fry's Electronics • Micro Warehouse 

Choose 284 at www.Dcmaa.com/intolink 



Toll Free: (800) 542-8806 
http://www.smartandfriendly.com 
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a trademark of Smart and Friendly, tor. All other trademarks are the property ol the respective holders .Specilirations subject to change without notice 



These awards mean only one thing, that America's toughest critics think that Smart and Friendly products represent the highest standards in quality, ease of use. and value. 
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Want to learn more about a company or product you see in PC Magazine? 
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From there, you can select a product category, company name or 
InfoLink number. Then choose to get your information via phone, 



www.pcmag.com/infolink mail or e-mail. You can even link directly to a vendor's website. 
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CAD/CAM 

Visio Cora Visio In'ell.CAD 
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CD-ROM 

Adaptec Adaptec CD-R 


309 


212 




AOpen Inc 40X CD-ROM Drive 


255 
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Smart and Friendlv CD Rocket 


314 








CELLULAR PHONES 

Panasonic Gioa Raooe Cordless Phone 


M 




079. 




CHIPS/PROCESSORS 

Advanced Micro Devices K6 3D 


12-13 


046 




Nvidia 3D Graphic Cards 


154-155 


080 




PC Power & Cooling Systems Power Protection/Cooling Devices 


.88 






COMMUNICATIONS SOFTWARE 

lotus Development Corporation lotus Developement Corporation 


58-59 






COMPUTER FURNITURE 

Dell Comouter Coraoration latitude. Dimensioo. Notebooks 


261 
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COMPUTERS/DESKTOPS 

AMS Rodeo Notebooks 


222 






Compaq Computer Corporation Compaq Computer Corporation 
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Compaq Computer Corporation Compaq Computer Corporation 


132A-132T 
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Compaq Computer Corporation Compaq Computer Corporation 


74-75 
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COMPUTER 0KCOUNT WAREHOUSE Hardware 


109 
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COMPUTER DISCOUNT WAREHOUSE . . Hardware 


110-111 


360 




fXK*UTB0ISC0L»flWAJ»euSE Hardware 


271 


169 




COMRJTERrjrSOXJNT WAREHOUSE Hardware 


272-273 






Dell Computer Corporation Notebooks. Dimension & Servers 


C5-C8 






Dell Computer Corporation Dimension, Notebooks. Servers 


242-243 






Dell Computer Corporation Servers 


62-63 








66-67 
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Dell Computer Corporation Notebook Computers 


90-91 


372 




DTK Computer Desktops 


198 


099 




Gateway 2000 - Notebooks. PCs, Mail Order. Peripherals 


36A-37 






Hewlett Packard HP Commercial PC 


32-33 
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Micro Warehouse Hardware. Software, Systems 


274-275 
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Micron Electronics Micron Family of Products 


C2-C4, pi 
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Micron Electronics Micron Family of Products 


157-163 


013 




Micron Electronics Micron Family of Products 


48A-49 


254 




Monorail Desktops 


192 


155 




NEC Computer Systems NEC NOW 


2-3 


047. 




PC Connection PCs. Peripherals. Software 


268-269 
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PC Mall Hardware. Software. Peripherals 


266-267 
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PC Power & Cooling Systems Power Protection/Cooling Devices 


88 


287 






98-99 


074 




Quantex Ouantex Systems 


137-139 


309. .. 




S AG /Storage Solutions Servers and Storage 


22-23 
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TioerOirect Systems 


321 
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DATA BASE MANAGERS 

Oracle Corn Oracle 8 
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DISK/TAPE DRIVES 

DITtape Systems DIT Tape Systems 


78 


027 

784 




Micro Solutions Computer Products Backpack Bantam CD-ROM 

Smart and Friendly CO Rocket 


277 

.114 




335 




E-MAIL SOFTWARE 

Sun Microsystems Network Software Solutions 


S 




011 




EDUCATIONAL SOFTWARE 

Corel Corooralion Corel Draw 8 


190 


316 
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ENTERTAINMENT SOFTWARE 
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FAX/MODEM 

3 Com Coraoration PC Card 


200 






GRAPHICS SOFTWARE 




011 
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Corel Draw 8 
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HARD DRIVES 
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AOpen Inc 


40X CD-ROM Drive 


255 
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78 

-60 


315 
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Adaptec SCSI 
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Altec Lansing 


Altec Lansing Speakers 
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CNO II 
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..Micron Memory Upgrades 






Dell Computer Corporation 


Notebooks. Dimension & Servers 


C5-C8 
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Dell Computer Corporation 


Dimension, Notebooks. Servers 


...242-243 
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Dell Computer Corporation 


Latitude. Dimension. Notebooks 
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Servers 


62-63 
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Dell Computer Corporation 


Dimension _ 
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Dell Computer Corporation 


Notebook Computers 
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Diamond Multimedia Systems 
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372 


DTK Computer 


Desktops 


1QQ 
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..Everex StepServer SB 


_82 


ooq 


Gateway 2000 


Notebooks. PCs. Mail Order. Peripherals 


jbA-J/ 




Hewlett Packard 


HP PC Workstations 


...141-143 




Hewlett Packard 


HP Monochrome Laser Printer _. 


..196-197 






..HP LaserJet Supplies „ 


199 




Hewlett Packard 


HP Commercial PC _ 


32-33 




IBM Corporation 


Netfinity 


104-105 




IBM Corporation 


AS/400 


186-187 


184 


iiyama North America 




44 


084 




..Monitors 


88 


390 


In Focus Systems 


DIP Projector 


.117 




Intel Corporation 


Adapter Servers 


.25 


106 


Kingston Technology Corporation 




113 


039 


MAG InnoVision 


Monitors 


16-17 


380 


Matrox Graphics Inc 


Millenium G200 


179 


191 


. Meridian Data 


Network Attached Storage Server 


205 


003 


Micro Warehouse 


Hardware, Software. Systems _. 


.274-275 


091 


Microtek 


ScanMakeM 


225 


280 


Mitsubishi Electronics 




129 


254 


..... Monorail _ 


Desktops 


192 


155 


NEC Computer Systems 


..NEC NOW 


2-3 

82-83 


157 


NEC Computer Systems 


NEC NOW 


156 


NEC Technologies 


MT LCD Projector 


135 


127 


Nokia 


Monitors 


72 


140 


NSA/Hitachi 


SuperScan Monitors 


.„ .31 


046 


Nvidia 


30 Graphic Cards 


. . .154-155 
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PC Power & Cooling Systems 


Power Protection/Cooling Devices 


88 


068 


PC Zone 


..Mail Order „. 


262 


031 


Princeton 


Monitors 


85 


287 


ProGen 


..Desktops and Notebooks 


98-99 


024 


QMS 


.Printers 


221 


065 




WebRamp Router „ 


202 




Ricoh Corporation 


...Ricoh Aficio 


39 


309 


SAG ./Storage Solutions 


Servers and Storage „ 


77-23 


017 


Sanyo Presentation Technologies 


LCD Proiectors 


.237 


227 


Shamrock Technology Co.. Ltd 


Monitors 


253 


284 


Smart and Friendly 


...CO Rocket 


314 


388 




Micro Notebook 


748-249 


315 


Syquest Technology 


Syquest Sparq 


20 


066 - 




...Systems _ 


321 


377 


Toshiba 


libererto 100CT 


.26-27 


118 


ViewSonic 


. PS790/GS771 Monitors 


JJ4 


008 


Xirlmk 


Oesktno VirienConferenrino Kit 


•104 






INTERNET 




158 


COMPUTER OtSCOUNT WAREHOUSE 


. Networking Products 


216-217 




NetObiects 


Fusion 3 0 


215 






INTERNET SERVICE PROVIDERS 




170 


fnterland Cora 


WebSite Hostino 


194 






LAN ADAPTER BOARDS 
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Adapter Servers 
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216-217 


360 
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...271 
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Data Comm Warehouse Networking Products 
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Dell Computer Corporation Notebooks. Dimension & Servers 
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Micron Electronics _ Micron Family ol Products 
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Dell Computer Corporation Dimension, Notebooks. Servers 


242-243 


120 

013 
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157-163 
48A-49 
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Dell Computer Corporation Latitude Dimension Notebooks 


261 


099 


Dell Computer Corporation Notebook Computers 


90-91 
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PC Mall Hardware Software Peripherals 
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TigerOirect Systems 
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IBM Corporation IBM ThinkPad 
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10-1/ 

C2-C4 pi 
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Micron Electronics GoBook 


15 
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157-163 
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MASS STORAGE 


205 
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013 


Micron Electronics Micron Fsmily of Products 


48A-49 


Meridian Oata Network Attached Storage Server 


330 
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266-267 


027 

309 


Micro Solutions Computer Products Backpack Bantam CD-ROM 

SAGTStorage Solutions Servers and Storage 


277 
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287. 

074 


ProGen Desktops and Notebooks 

Quantex Ouantex Systems 


98-99 
137-139 


284 


Smart and Fnendly CD Rocket 


314 


388 

377 


Sony Direct Micro Notebook 

Toshiba Liberetto 100CT 


248 249 
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MEMORY 
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Winbook Winbook 233 MHi Tillamook 


77 
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Crucial Technology Micron Memory Upgrades 


J4 
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PC ACCESSORIES 
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Addonics „. - Pocket Zip 
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COMPUTER DISCOUNT WAREHOUSE Reseller 


110-111 
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QMS Printers 


221 
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003 
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Micro Warehouse Hardware. Software. Systems 
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320 


047 
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MODEMS 




m 
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3 Com Corporalion PC Card 
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COMPUTER DISCOUNT WAREHOUSE Network.™ Products 


216-217 




7m 
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MONITORS 

iiyama North America! Monitors 


44 


030 


PERIPHERALS 

AT. Cross Company Mouse Pad 


8 


084 


iiyama North America Monitors 


86 




Adaptec Adaptec CD-R 


309 


367 


LG Electronics USA Monitors „ 


.41 


367 


LG Electronics USA Monitors 


41 
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MAG InnoVision Monitors 


.16-17 


380 


Matrox Graphics Inc Millenium G200 


179 


280 


Mitsubishi Electronics Monitors 


129 


091 _ 




.225 


154 


NEC Technologies A&E Monitors 


96 
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268-269 


127 


Nokia Monitors 


72 
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PC Mall Hardware. Software, Peripherals 


266-267 
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NSA/Hitachi SuperScan Monitors 
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Ricoh Corporation Ricoh Aficio _ 
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Smart and Fripnrlhr C.U Rnrker 


314 


227 


Shamrock Technology Co., Ltd Monitors 


253 
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POWER PROTECTION 

American Power Conversion Back-UPS Line 






342 
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MOTHERBOARDS 




no 


PC Power & Coolino Systems Power Protection/Coolino Devices 


88 
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PC Power & Cooling Systems Power ProtectiorVCooling Devices 
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PRINTER ACCESSORIES 






MULTIFUNCTION BOARDS 






GCC Technologies Elite Line of Printers 


70-71 






171 




Hewlett Packard HP LaserJet Supplies 


199 




024 


QMS Printers 


221 




MULTIMEDIA HARDWARE 
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ATI Technologies All-ln-Wonder Pro 
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PRINTERS 

GCC Technologies Elite Line ol Printers 
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Altec Lansing Altec Lansing Speakers ... 


182-183 
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099 


Gateway 2000 Notebooks. PCs, Mail Order. Peripherals 


36A-37 






196-197 
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. MemSoMomCcmajtaPrnritts Backoack Bantam CD-ROM 


277 
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Lexmark International Inc Lexmark Printers 
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QMS Printers 


221 
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NETWORK INTERFACE CARDS 

COMPUTER DISODUNT WAREHOUSE Networking Products 


.216-217 
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PROGRAMMERS TOOLS UTILITIES 

Pnwerfiiipst Cnm PartitinnMaaie 
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PROJECTORS/PANALS 






NETWORK MANAGEMENT SOFTWARE 




390 


In Focus Systems DIP Projector ,. 


117 
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COMPUTER DISCOUNT WAREHOUSE . Networking Products 


216-217 


156 


NEC Technologies MT LCD Projector 


135 


HS 


Sun Mirrnsvstpms Network Software Solutions 


5 


nw 
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NETWORK SYSTEMS/EQUIPMENT 

Cisco Systems. Inc CNO II „ 


213 




REMOTE ACCESS SOFTWARE 

3 Com Cormration PC Card 


201 


158 


..COMPUTER CISam WAREHOUSE Network-ng Products 


216-217 
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Data Comm Warehouse Networking Products 

Dell Computer Corporation Servers 


710-211 
62-63 




REMOTE COMPUTING 
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Adaptec ANA-6922 Duo 2-Port Fast Ethernet NIC Adaptec Inc 208/900 

Adaptec ANA-69011 Single32 Fast Ethernet NIC Adaptec Inc 208/900 

Adobe Illustrator 8 Adobe Systems Inc 184/501 

Adobe Photoshop 5.0 Adobe Systems Inc 156/501 

AlertPage Enterprise 4.1 Geneva Software 224/909 

Balance Suite Version 2.5 Network Specialists Inc 218/905 

Canon BJC-50 Canon Computer Systems Inc 54/41 7 

Canon ZR Digital Camcorder Canon U.S.A. Inc 73/414 

Canvas 5 Deneba Software 189/507 

Castanet 3.0 Marimba Inc 56/416 

Compaq NC3122 Fast Ethernet NIC Compaq Computer Corp 209/ 

Compaq Presario FP500 Compaq Computer Corp 45/ 

CorelDraw 8 Corel Corp 191/502 

Corel Photo-Paint 8 Corel Corp 1667502 

Domino. Merchant 2.0 Server Pack Lotus Development Corp 226/91 1 

FreeHand8 Macromedia Inc 195/508 

Intel Express 8100 Router Intel Corp 228/906 

Intel PRO/100 Intelligent Server Adapter Intel Corp 212/901 

Intel PRO/100+ Server Adapter Intel Corp 712/901 

Intel TeamStation 4.1 Intel Corp 723/906 

JBuilder 2 Client/Server Suite Inprise Corp 64/407 

Lightware L-1020 Lightware Inc 687408 

Matrox 100 Multiport NIC Matrox Networks 214/902 

Matrox 100 Multiport NIC+ Matrox Networks 214/902 

MetaFramel.0 Citrixlnc 224/908 

Microsoft Site Server 3.0 Commerce Edition Microsoft Corp 228/907 

Microsoft Windows NT Server NetShow Services Microsoft Corp 50/41 9 

Microsoft Windows NT 4.0 Terminal Server Edition Microsoft Corp 223/907 

NIC Express Version 1.0 IP Metrics Software Inc 218/904 

Nikon Coolpix 900 Nikon Inc 56/415 

PageKeeper Standard 3.0 Caere Corp 68/409 

Painter 5 MetaCreations Corp 172/503 

Picture Publisher 8 Micrografx Inc 1787504 

PowWow 3.6 Tribal Voice 61/41 1 

Princeton DPP 500 Princeton 45/401 

QFX6.25 Ron Scott Inc 180/505 

QuickBooksPro6.0 Intuit Inc 76/413 

RealSystem G2 (Beta) RealNetworks Inc 51/420 

S-Plus Standard Edition MathSoft Inc 76/412 

STB Galileo 15 STB Systems Inc 45/402 

Storage Resource Manager HighGround Systems 226/910 

Synapse Pager Card PageMart Wireless 61/41 0 

3Com Fast EtherLink Server NIC 3Com Corp 218/903 

Toshiba Portage 7000 Toshiba America Information Systems Inc 54/418 

Toshiba TekBrignt 50D Toshiba America Information Systems Inc 45/403 

Wright Design 2.0 Wright America Inc 181/506 
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242-243 






Latitude. Dimension. Notebooks 
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STATISTICAL SOFTWARE 

Statistical Software 49 



Microsoft 



TRADE SHOW 

Microsoft Developer Trade Show 



230 
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TRAINING SOFTWARE 
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ZD EVENTS Java Internet Business Expo . ... 

ZD EVENTS NetWorldtlnterop Atlanta 38 
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173. 



UTILITIES 

PowerQuest Corp PartitionMagic . 



VIDEO CAPTURE DEVICES 

.ATI Technologies JVII-ln-Wonder Pro 



5b 



006 



Xirlmk 



VIDEO CONFERENCING 

Desktop VideoConferencing Kit 



.304 



101 .. 
380 



VIDEO/GRAPHIC BOARDS 

ATI Technologies All In Wonder Pro 

Diamond Multimedia Systems Viper V55 ..... 

Matrox Graphics Inc Millenium 6200 

Number Nine Computer Corp Graphic Boards 

.Number Nine Computer Corp Graphic Boards 



...55 
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230 


VOICE RECOGNITION SOFTWARE 

Advanced Recorjnrrjon Technologies Harvjwnrjng & Voice Recognition Software 
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Macromedia Family Ad 
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NetObiects Fusion 3 0 _ 
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WEB SOFTWARE 

Lotus Development Corporation Lotus Developement Corporation 


58-59 




Macromedia Family Ad - 


206-207 




NetObjects Fusion 30 
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Panda Snftwarp 74h-.3fiFiri Antivirus Insurance 


219 
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WINDOWS SOFTWARE 
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WORKSTATIONS 
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Find the perfect job at 
jobEngine.com 



DO YOl'R SKILLS INCLUDE ANY OF THESE? 



Oracle, Sybase, Application Development, WAN/LAN, 
RDBMS, CICS, Object-oriented Programming, C++, IMS, 
Novell, PageMaker, OLE/COM, DDE, Photoshop, Win 16 
or Win 32 SDK, Illustrator, HTML / HTTP, Acrobat, 
Performance Analysis, Cisco IOS, Cross Platform 
Development, COBOL, Java, GUI/application frame- 
works, Embedded systems development, Firewall 
Administration, Vector graphics, Telecommunications, 
Network Protocols, DB2, DBS, DB/DC, PeopleSoft, 
Project Management, Powerbuilder, VSAM, Y2K 



THEN YOU'RE IN DEMAND 
AT THESE COMPANIES AND MANY MORE 



Adobe 




@ 


MOTOHO | 








EPSON |*> 


ftockwcM 


|m 


Et K 1 HO.Ml \m> 




QUALCCWWV 


MOT 


. ARTHUR 

Andersen 







ORACLE- HITACHI 



ARE YOU 
QUALIFIED 

ASA... 



Web Publisher/Developer, Software 
Engineer, Systems Analyst, Systems 
Engineer, Computer Programmer, 
Database Administrator, Technical 
Writer, Network Analyst, Systems 
Administrator, Project Manager, Data Analyst, IS 
Project Leader, Infrastructure Specialist, Software 
Engineer - Avionics, Technical Instructor, Database 
Security Development, PC Equipment Specialist, 
Account Manager, Customer Support Manager, 
Configuration Management Engineer, Field 
Applications Engineer, Integration Engineer, Field 
Technical Support Specialist, Process Quality 
Specialist, Program Manager, Principal Engineer, 
Product Sales Representative, Senior Architect, 
Resource Manager, Senior Development Engineer, 
Senior Product Analyst, Senior Product Manager, 
Product Support Specialist, Software Developer, 
Technical Support Engineer, Applications Engineer, 
Technical Marketing Manager, Application Designer, 
AS/400 Programmer, Application Consultant, 
Configuration Management Engineer, Applications 
Project Leader, Development Director, Development 
Engineer, HP Porting/Networking, Lead Engineer, 



SEARCH THEIR OPEN JOBS AT 



jobEngine.com. 



Matchmakers for 
Computer Industry 
Professionals 



ZIFF-DAVIS 

•SOFTBANK 
company 



Cop 



TigePSySteitIS Premium Component PCs 

HARDWARE, SOFTWARE, SYSTEMS, ACCESSORIES. THE INDUSTRY'S BEST TELEPHONE SALES STAFF! ■* 001)007 01 BO 

K6-2 333 3DNow! System W 80 °- B97 - 9l6Z 



I Monitor sold «por alety 



IN CANADA: 800-888-6167 



Mfe fl///7d f/?e Sesf r/a/ues /n 77?e Computer Business! 

"Bottom Line: Great Performance!" 

—Windows Magazine, August 1998 W * |a»J 



Order 4TS2-M-7C 




The Tiger Family 
of PCs Awarded 
the Prestigious 

WIN 100 honor! 

June 1998 



"Quality construction and 
top-level components 
at a low price..." 

Windows Magazine, 

April '98 

Pentium 200 MMX "An 
office tool you'll respect." 

—PC Computing, May 98 




mm A 

%-OWEST 
PRICES ' 
GUARANTEED! 

The Tiger High-End Professional Line 

Intel Pentium II 333MHz I 



1 1,329 



99 



64MB Premium-Speed SDRAM (100MHz SDRAM in 350, 400, 450, K6-2) 
6.4 Gigabyte UDMA Hard Drive (266 models ore 4.3GB) 
17-Inch tiger Monitor (.28mm Dot Pitch) Viewable: 15.8" 
32-Speed CO-ROM Drive, 1.44MB Floppy Drive 
STB Velocity 30 Video Card With 4MB RAM (Pll systems) 
KOS 56K HyperModem (With Fax & Voice) 
Yamaha Wave Table 3D Sound cord and Boom Microphone 
Amplified Stereo Speakers (JBL speakers optional) 
6-Bay Cose With 235-Wott Power Supply _ . „ 

Exdusive 4-cooling fan design BEST BUY! 

Microsoft Windows 98 MriM Windows Magazine, April '98 
Premium 104-key Windows Keyboard 
Microsoft IntelliMouse 



ONE-YEAR ON-SITE WARRANTY AH 
TOU-mi TKMKAl MffMT 



Part#CTFTM10 

INCLUDES 17" MONITORI 



S 47/mo. 



WinList 



OTHER VALUES (All Including 1F Monitors) 



IBM/Cyrix 6x88 PR 266 $369.39 

AMD K6-2 300MHz $1129.99 

AMD K6-2 333MHz $1229.99 

Intel Pentium II 300MHz $1229.99 

Intel Pentium II 333MHz $1329.99 

Intel Pentium II 350MHz $1479.99 

Intel Pentium II 400MHz $1729.99 

Intel Pentium II 450MHz $1999.99 



(CTFTM5) 
(CTFTM17) 
ICTFTM26) 

(CTFTM9) 
ICTFTM10) 
(CTFTM11) 
(CTFTM12)* 
(CTFTM29)" 



•96MB 100MHz SDRAM "1 28MB SDRAM, 94GB HD. STB 8MB Video 



Tiger's Solis Notebook 
200MMX 
Intel Pentium 



Tiger Pay 



Brilliant 13 or 14.1-kk Active Matrix 

2.1GB or 3.2GB UD/AA Hord Drives 
NeoMogic Mogic Graph 1 28XD multi- 
media accelerate 
24X CMOM 
32MB or 64MB RAM 
SwoppoWe Floppy. 
CD-ROM, OVD drives 
1 6-Bit Stereo Audio 
1024 x 768 XGA 
Serial & High-Speed 
parallel port 
UlhiwrHon Battery 



Part#S0ST-13A 




Weighs 
just 6 libs ! 



tat* CPU 
S0ST-13A 200MMX 
S0ST-13G 266MMX 
S0ST-14A PII-233 
S0ST-14D PII-266 
S0ST-14F PII-266 



Oispliy 

ir 

13" 

ir 

14" 

ir 



RAM HD Price 

32MB 2.1GB $1849.99 

64MB 12GB $2049.99 

64MB 12GB $219939 

64MB 12GB $239939 

96MB 64GB $274939 



Custom configurations available fast — call for pricing 1 



The Tiger Small Office Line 
AMD K6 266 

64MB High-Speed EDO RAM 
3.2 Gigabyte UDMA Hord Drive 
24-Speed CD-ROM Drive 
15-Inch Tiger Meaner (.28mm Dot Pitch) Viewable. 13.?' 
64-Brr 53-ViRGE 3D Video Cord With 2MB RAM 
56K FoxMorJem 

Wave Table 3D Sound Onboard, Boom Miaophone 
Amplified Stereo Speakers (IBL speakers octaof) 
9-floy Cose/200-Wcrtt Power Supply 
1.44MB Floppy Drive 
Miaosoft Vfnrjows 98 Pre4nstrJed 
Premium 1 04-key Windows Keyboard 
And Mouse 

1-YEAR DEPOT PARTS/IABOR WARRANT* 
TOd-f Rf E TKHNICAi SUPPORT 



789 



99 



Part * CTFTM27 
INCLUDES 15" MONITOR 



"27/^. 



OTHER VALUES (All Include IF Monitors) 
AMD K6 266 MHz $789.99 ICTFTM27I 
IBM/Cyrix 6x86 PR266 $79939 ICTFTM25) 
IBM/Cyrix M2PR3O0 $839.99 ICTFTM28) 



SHOP WITH US ON-LINE! 

Our Web site now includes a PC Configurator — design 
your own computer end we'll build it to your exact 
specifications. Log on today and check it out! 



www.tigerdirect.com 



FREE Tiger Catalog 

Get a FREE subscription of the TigerDirect catalog — each 
issue features over ISO pages packed with new hardware 
software, systems and accessories! You'll get the latest 
on the best that the computer industry has to offer, at the 
lowest prices! 800-897-9162 



CXG 



Copyright 1998, TigerDirect, Inc., all trademarks acknowledged. Sony, but as prices are always changing on CPUs, ire do not offer 



price protection in the emit prices rise or fall 



Sol responsible for typographical errors. Prices and configurations subject to change. 
Choose 066 at www.pcmag.com/infollnk 



"THE TOP-SHELF 

COMPONENT SYSTO/'SSU 


MMX" INHANC1D 

1 fiocmoti | 


pentium 1 


mm m mm fl 
■ri mm | 


[7^,1 






Western 
Digital 


Microsoft 


m 




Quantum 



• We Build and Sell Technology Values! 

• On-S'rte Set-Up And Installation And 
Training By Dow Jones Technicians! 

• Our Systems Are tasy To Own. including 
Flexible leasing with our EasyPay Ham 

• Vie Provide An Ironclad Guarantee! Plus 
Toll-free 800 Phone Tech Support! 






MEMORY SALE! 

16MB 72 Pin EDO $19.99 

32MB 72 Pin EDO 439.99 

32MB 168 Pin SDRAM $34.99 

64MB 168 Pin SDRAM $79.99 



7 



■Ws PC Cinema 
DVD Player And 
Internet PC 

•32 or 64MB of 
High-Speed RAM 
•2.5 or 4.3GB Hord C,. 

• Connect fco TV or Ham 

• Kghest QuAty DVD More 
Ploybock 4 Oobly Ot; • : ) 

• S6K Internet Access 
CTT7PG-S-1A PCCiMM* AMD KS ZMtttt IS/32 (79U) 
CTFTPC S-2A PCCimm AMDKiZDMHi 43/32 859.99 
CTFTPCS-3B PCCima AMOKS SOOMHj 43/64 51 ,129.99 

Clll lor systm rtqwrtmnts. * Wl otter I FKC UPGRADE to 
Wmdom 91 lobs SSSSS/Hlmth the PC Cmmt. 



799" 

m 



Special Modem Offer! 

R«*wc4-Bosed56.6K Us6g~. 

neLFuiyComwitUe 9 
Modem With 230K 

Hyper Modem Feature! 1 

• Full Duplex Speakerphonei 

• Up to 230,000 bps 
Hyper Modem feature! 

• Voke, Data, Fox, SVO, Caller ID 1 

Order# A109-I028 Iamquest. 



I 



1p 



THE LIGHTER SIDE OF PERSONAL COMPUTING » By Don milmoti 



Abort, Retry, Fail? 



more oMHAFS NIT TODAY 

> HOMICIDE: Enter the cyberworld of 
Role Playing Games! 

/ SATURDAY NIGHT LIVE in 
Streaming Video: Screening 
Room! 



_ Eerie coincidence. 
These promos 
appeared on NBC's 
Web site on May 28, 
the same day that 
star Phil Hartman 
was murdered. 



Britannia Rules the Waves 

Why not provide high-speed Internet 
access through power lines? Well, as 
Reuters reported. "Trials of the systems 
in the central English city of Manchester 
showed it was fast, but surfers of the 
Internet discovered that the data they 
were downloading was being broadcast 
as high-frequency radio waves through 
the streetlamps." Not only that, but it 
•interfered with the BBC World Ser- 
vice." Blimey! 




"We're not sure what ii is. "Rob cobbled it 
together £rom paper clips and stu££ in ihe 
mail room, but fA^i wait -till you see how 
Scalable it is." 



Oh, Oh, Oh, I'm on Fire 

h um the new sletter of the American 
■Consulting Engineers Council, this 
important advice on how to write 
e i l cctive e-mail messages, with which 
we couldn't agree more: "Do not send 
highly emotional or flammable 
messages via e-mail." 



Yes, simple methods 
of destruction are 
best (Java Developer's 
M Journal.) 



Castanet 

Castanet is for businesses that wish to 
lower the cost and simplify the complexity 
of destroying, managing and updating appli- 
cations and information over corporate net- 
works and the Internet. Castanet channels 





Be Lett Behind 



Your Competitors 



rs Or You? 



Sounds Painful! 

So there we were, shopping for mother- 
boards at ASUStek Computers' Web 
site, when we came across a description 
of this interesting model: "The KN97-X 
is designed to provide maximum power 
by crunkingout every juice of the Intel 
Pentium II CPUs/ We'll wait to see PC 
Labs' JuiceCrunk test results before 
making any decision. 



If your entry is used, we'll send you $50 and a PC Magazine T-shirt. Send your entries to Abort. Retry. 
Fail?, PC Magazine, One Park Ave.. New York. NY 10016-5802 or via e-mail (text items only) lodon_ 
willmott@zii.com. Winners this issue: Shawn P. Dikes. John Mahoney. Raja Rajagopalan.and BobYanka. 



_ So is he shopping 
for a house or 
learning how to 
write XML code? We 
cant tell. 
(webMethods ad 
and Aspen Ridge 
Homes ad.) 
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VICTORY. 
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WITH PC MAGAZINE S EDITORS' CHOICE AWARD, 
THE BATTLE BETWEEN PRICE AND PERFORMANCE IS OVER. YOU WON. 



The war is over and a new era is dawning - the era of 
the powerful and affordable notebook. The proof? The 
industry experts at PC Magazine" have designated our 
richly configured Dell" Inspiron" 3200 D266XT as the 
best value notebook with their Editors' Choice Award, 
noting, "The Inspiron proves you don't have to break 
the bank to buy the latest in notebook technology." In fact, they called it "an outstanding 
bargain" that "doesn't cut back on any key components." After all, it features Intel's fastest 
mobile Pentium' II processor, running at 266MHz, along with 96MB 
of SDRAM and a 13.3" active matrix display. All for under $3000. Who 
says you have to take a hit when buying a cutting-edge notebook? 
Give us a call or visit our website. And order your share of the peace 
dividend today. 



DELL* INSPIRON 3200 D266XT 
PENTIUM II PROCESSOR AT 266MHz 



• 13.3" XGA Active Matrix TFT Display 

• 96MB SDRAM 

• 4GB Ultra ATA Hard Drive 

• Modular 24X Max" Variable 
CD-ROM Drive 

• Modular 3.5" Floppy Disk Drive 

• 128-bit Graphics Accelerator 

• Zoom Video and USB Ports 

• Stereo Speakers with 3D Surround 
Sound and Yamaha Software 
Wavetable 

• Smart Lithium Ion Battery 

• Second Smart Lithium Ion Battery 

• Leather Carrying Case 

• 56K Capable x2 Modem 

• MS' Office 97 Small Business 
Edition v2.0 

• MS Windows 98 

• 6.9 Pounds "/Touchpad 

• Extendable 1-Year Limited Warranty' 

• Upgrade to 144MB SDRAM, add $149 

• Upgrade to a 64GB Ultra ATA 
Hard Drive, add $229. 

• Upgrade to MS Office 97 Professional, 
add $199 



$2999 

Business Lease 1 : $114/Mo , 36 Mos 
Order Code #890807 





BE DIRECT 



D0LL 




TO ORDER TOLL-FREE 



800-545-3821 

TO ORDER ONLINE 24 HRS./DAY 

www.dell.com/buydell 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT - In Canada* call 800-233-0702 
In Mexico* call 001-800-210-7607 
GSA Contract #GS-35F-4076D 



Keycode #0481 1 



pentium || 



CL,! 



aterial 



PRICES ARE DROPPING. 
SHOULDN'T YOU ENJOY THE RIDE? 




DELL DIMENSION* XPS R400 
PENTIUM II PROCESSOR AT 400MHz 



128MB 100MHz SDRAM 

• 10GB Ultra ATA Hard Drive (9ms) 

• 1200HS 19" (17.9" vis. ,26dp) Monitor 

• NEW STB nVidia ZX 8MB 3D 2X 
AGP Video Card 

• 40X Max Variable CD-ROM Drive 

• Crystal 3D 64V Wavetable Sound 

• Altec Lansing ACS-90 Speakers 

• 56K Capable" U.S. Robotics V.90 x2 
Data/Fax WinModem 

• Iomega Zip 100MB Internal Drive 

• Microsoft' Office 97 Small Business 
Edition v2.0 plus Bookshelf 98; 
McAfee VirusScan 

• Microsoft Windows' 98 

• Dell* QuietKey' Keyboard 

• MS' IntelliMouse* 

• 3-Year Limited Warranty' 

• 1-Year On-site ' 1 Service 

• Upgrade to a 16 8GB Ultra ATA Hard 
Drive (9.5ms). add $179 

• Upgrade to 3-Year Next-Business-Day 
On-site* Service, add $99 



AT ONLY $2499, GETTING A HIGH-END 
DELL DIMENSION XPS R400 HAS NEVER MADE MORE SENSE. 



With PC component prices dropping throughout the industry, now is the time to make 
your budget go further. And with Intel Pentium' II processors at 400MHz, you'll also be 
increasing your productivity. Just take a look at our Dell Dimension' XPS R400. It 
features 128MB of 100MHz SDRAM. This not only makes your system run faster, but 
you can leave more applications such as e-mail, calendars, word processing, Excel 
spreadsheets, presentation files and Internet browsers all loaded and quickly accessible 
without having to close one to open another. This is the kind of cutting-edge hardware 
that better protects your desktop investment. (Which, you'll be 
pleased to discover, is featured here at a mere $2499 - making it 
one of the most affordable, high-end systems around.) So give us a 
call or visit our website. It's not only about working faster. It's about 
working smarter. WftfftWTl 

Reference order code listed above to receive featured configuration and pricing. 



BE DIRECT 



WAX 




TO ORDER TOLL-FREE 



888-617-9689 

TO ORDER ONLINE 24 HRS./DAY 

www.dell.com/buydell 

Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • In Canada* call 800-233-0702 
In Mexico* call 001 -800-21 0-7607 
GSA Contract #GS-35F-4076D 



Keycode #04810 



Coi 



